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PRIME  ITEM  DEVELOPMENT  SPECIFICATION 
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This  specification  establishes  the  technical  requirements  and  quality 
assurance  provisions  for  a propellant/liner  system  for  the  Extended  Length 
Super  Hippo  motor.  The  Extended  Length  Super  Hippo  motor,  loaded  with  the 
propellant/liner  system,  will  be  used  as  the  vehicle  for  static  testing  the 
MX  Lower  Stage  Movable  Nozzle  System.  The  Extended  Length  Super  Hippo  motor 
propellant  grain  utilizes  four  propellant  loaded  cartridges. 

2.0  APPLICABLE  DOCUMENTS 

2.1  Government  Documents.  The  following  documents  of  the  exact  issue 
shown  form  a part  of  this  specification  to  the  extent  specified  herein.  In  the 
event  of  conflict.  h»tw<***n  tbs  documents  referenced  herein  and  the  contents  of 
this  specification,  the  contents  of  this  specification  shall  be  considered  a 
superseding  requirement. 

STANDARDS: 

MIL-STD-143B  21  Mar  72  Standards  and  Specifications,  Order  of 

Precedence  for  the  Selection  of 

M1L--STD-130D  29  Sep  67  Identification  Marking  of  U.S.  Military 

Property 

MIL-  STD-129F  30  Mar  73  Marking  for  Shipment  and  Storage 

2.2  Non-i)overni;ier.t  Documents . The  following  documents  of  the  exact,  issue 
shown  form  a part  of  this  specification  to  the  extent  specified  herein.  In 
the  event  of  conflict  between  the  documents  referenced  herein  and  the  contents 
of  this  specification,  refer  to  the  Procuring  Agency  for  resolution. 

DRAWINGS: 

United  Technology  Center 

C11479  No  Revision  l-oaded  Cartridge,,  Extended  i.oi.g’t  ' 

Hippo 

C10278  Revision  B Spacer,  Cartridge,  Super  Hippo 

C10294  Revision  A Adapter,  Hoisting,  Cartridge,  Super  ... 
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3.0  REQUIREMENTS 

3.1  Item  Definition.  Hie  Extended  Length  Super  Hippo  Propellant  Grain 
is  an  HTPB  propellant  loaded  into  fiberglass  cartridges  with  silica  asbestos 
loaded  Buna-N  insulation.  Four  propellant  loaded  cartridges  equivalent  to  in 
drawing  C11479  will  be  used  for  each  motor  firing. 

3.2  Characteristics. 

3.2.1  Performance.  When  loaded  into  the  Extended  Length  Super  'Hr 
Motor,  the  propellant  grain  shall  provide  the  following  performance:  , 

3. 2.1.1  Average  Chamber  Pressure.  The  average  chamber  pr- - 

sure  over  motor  action  time  shall  be  1400  + 70  psia  at  70°F  assuming  an  ! . . 

nos.zle  throat  diameter  of  14  .£75  inches  and  an  average  radial  throat  erosion 
rate  of  6.35  mils/sec  over  action  time. 

3. 2. 1.2  Maximum  Expected  Operating  Pressure.  The  maximum 


3.2. 1.2  Maximum  Expected  Operating  Pressure.  The  maximum 
expected  operating  pressure  (MEOP)  during  action  time  shall  not  exceed  170’ 
psia  at  70°F. 

3.2.2  Physical  Characteristics.  The  propellant  cartridge  weigh., 
envelope,  dime. inions  and  service  life  shall  be  as  follows: 

3 -2. 2.1  Propellant  weight.  The  total  net  propellant  w*igV 
in  four  loaded  cartridges,  when  loaded  in  the  configurations  of  3. 2. 2..:,  &,i 
be  a minimum  of  88,300  pounds. 

3 .2.2.2  Propellant  Grain  Configuration.  The  propellaii  grv 
c .nfiguration  of  the  Extended  Length  Super  Hippo  motor  shall  consist  of  two 
(forward  and  third  position)  propellant  loaded  cartridges,  P/N  C11479-01-01 
one  (second  position)  propellant  loaded  cartridge,  P/N  C11479-02-01 , anu  c..^. 
(aft  position)  propellant  loaded  cartridge,  P/N  C11479-03-01 

3. 2. 2. 3 Propellant  Formulation.  The  nominal  formulation  o; 
the  propellant  shall  be  as  shown  in  Table  1. 


r.itSS.scu.'Wfii  r . 


Table  1 

Nominal  Propellant  Formulation 

Ingredient  Nominal  by  Weight 

Ammonium  Perchlorate  69.0 

Aluminum  21.0 

HTPB  Binder  10.0 

3. 2. 2. 4 Service  Life.  The  service  life  of  the  propellant 
grain  shall  be  at  least  24  months . 

3.2.3  Environmental  Conditions.  The  performance  requirements  of 

3.2.1  shall  be  met  after  exposure  of  the  propellant  loaded  cartridge  to  the 
following  non-opera t.'ng  environments  and  during  exposure  to  the  lollowing 
operating  environments. 

3.2. 3.1  Prenaure/A-T  titude.  The  pre<‘  ,ure/altitude  environment 
is  ambient  sea  level  or  the  maximum  imposed  by  land  transportation  to  test  site. 

3.2. 3.2  Temperature . The  temperature  environments  are  ns 
follows:  a.  l'he  storage  temperature  range  environment  is  +60°F  to  +80°F 

b.  The  operating  temperature  range  environment,  is  t-60°F  to  +80°F. 

3.2. 3.3  Humidity.  The  non-operating  relative  humidity 
environment  is  50?  maximum. 

3. 2. 3. 4 Transportation  and  Handling.  Vibration,  shock,  and 
acceleration  environments  are  those  normally  experienced  during  shipment  by 
truck  and/or  railway.  Transportation  temperature  range  environment  is  -?C°F 
to  +135°F. 

3.3  Design  and  Construction. 

3.3.1  Materials  and  Processes.  Materials  and  processes  shall  be 
selected  in  the  order  of  precedence  specified  in  MIL-STD-143  unless  otherwise 
specified  herein  or  In  an  individual  product  specification. 

3.3.2  Product  Marking.  Product  markings  shall  be  in  accordance  with 
MIL-STD-130. 

3.3.3  Workmanship.  Thepropellant  cartridge  shall  be  fabricated  and 
finished  in  a thorough  workmanlike  manner. 
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3.3.4  Structural. 
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3. 3. 4.1  Bondline  Strength.  The  strength  of  the  propellant 
tr  cartridge  bondlinee  shall  he  greater  than  the  cohesive  strength  of  the 
prcpellant. 

3. 3.4. 2 Factors  of  Safety.  Minimum  factors  of  safety  shall 
be  based  on  the  worst  combination  of  the  +3  sigma  material  response  and  capa- 
bility properties  and  on  a rational  consideration  of  the  cumulative  damage 
effects  resulting  from  the  simultaneous,  sequential,  or  cyclic  application  of 
the  environmental  and  operational  loads.  The  propellant  and  propellant  to 
cartridge  bondline  systems  shall  meet  the  following  minimum  factors  of  safety: 

Item  Minimum  Factor  of  Safety 

Propellant  1.5 

Bondlines  2.0 

4.0  QUALITY  ASSURANCE  PROVISIONS 

Quality  assurance  provisions  for  the  propellant  and  cartridge  shall  be 
determined  by  the  contractor. 

5.0  PREPARATION  FOR  DELIVERY 

5.1  General.  Propellant  loaded  cartridges  shall  be  packaged  and  marked 
for  shipment  as  specified  herein. 

5.2  Packaging.  The  propellant  loaded  cartridge  shall  be  packaged  and 
transported  in  a manner  to  insure  its  integrity  during  transit  and  storage 
periods.  The  packaging  “shall  provide  adequate  protection  against  humidity, 
contamination,  temperature,  shock,  vibration,  and  other  hazards  encountered 
during  handling,  transport  and  storage. 

5.3  Marking.  Packaging  shall  be  marked  in  accordance  with  the  require- 
ments of  MH^-STD-123.  As  a minimum,  the  following  information  shall  be  in- 
cluded: 

a.  Item  name 

b.  Part  number 

c.  Contract  or  purchase  order  number 

d.  Supplier's  name 

e.  Date  of  manufacture 

f.  Hazard  warning 
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UNITED  TECHNOLOGIES 
CHEMICAL  SYSTEMS  DIVISION 


SE0719A 


SPECIFICATION 
PROPELLANT,  UTP-18803A 


1.0  SCOPE. 

1.1  Scop#.  This  specification  covers  the  technical  requirements  and 
quality  assurance  provisions  for  UTP-18803A  propellant  used  for  the  AFRPL 
Extended  Length  Super  HIPPO  (ELSH)  and  84-in.  Char  motors. 

2.0  APPLICABLE  DOCUMENTS. 

2.1  Government  documents.  The  following  documents  of  the  issue  in 
effect  on  date  of  invitation  for  bids  fora  a part  of  this  specification  to 
the  extent  specified  herein. 


Specifications 

AFTO  11A-1-47  Explosive  Hasard  Classification  Procedures 

ATM  127-100  Explosive  Safety  Manual 

Publications 

* ICRPG  Manual  Solid  Propellant  Mechanical  Behavior 

Manual,  CPIA  Publication  No.  21  (U) 

(Copies  of  documents  required  in  connection  with  specific  procurement 
functions  should  be  obtained  from  the  procuring  activity,  or  as  directed  by 
the  contracting  officer.) 

2.2  Other  publications.  The  latest  issue  of  the  follcwing  documents 
form  a part  of  this  specification  to  the  extent  specified  herein.’ 

CHEMICAL  SYSTEMS  DIVISION  (CSD) 


Specifications 

40DS -40702  Aluminum  Powder 

SE0720  Propellant,  UTP-18803A,  Processing  of 
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UNITED  TECHNOLOGIES 

CHEMICAL  SYSTEMS  DIVISION  SE0719A 


SE0751  HTPB,  BDR-45 

SE0752  Isophorone  Diisocyanate,  IPDI 

SE0753  Iso-decyl  Pelargonate,  IDP 

SE0754  Bonding  Agent , HZ-752 

SE0755  PRO-TECH®  2705 

SE0756  Anwnium  Par chlorate,  Typo  II,  Rotary  Rounded 

Drawings 

C11479  Loaded  Cartridge,  Extended  Length  Super  HIPPO 

C09576  Loaded  Cartridge,  84-in.  Char  Motor 

Publications 


Quality  Control  Laboratory  Methods  and  Procedures 

Sunnyvale  Development  Lab  Standard  Operation  Procedure  3.1.6 

(Application  for  copies  should  be  addressed  to  United  Technologies,  Chetnir.  1 
Systems  Division,  Post  Office  Box  358,  Sunnyvale  California  94088. 

Attention:  Purchasing  Department.) 

3.0  REQUIREMENTS 

3.1  Preproduction. 

3.1.1  Raw  material  lot  qualification.  Prior  to  use  of  a new  lot  of 
materials  except  HX-752  and  Protech  2705  In  a 300-gallon  or  larger  batch  of 
UTP-18803A,  the  new  raw  material  lot  shall  be  qualified  In  a five-gallon  batch. 
The  five-gallon  and  production  batch  shall  have  identical  formulations 
Including  ammonium  perchlorate  grind  ratio  and  NCO/OH  equivalence  ratio. 
Ammonium  perchlorate  used  for  the  five-gallon  batch  shall  be  obtained  in  a 
manner  chat  assures  a homogeneous  representative  sample  of  Che  aamonlum 
perchlorate  lot. 

3.1.2  Mixer  demonstration.  The  adequacy  of  processing,  and  mechanical 
and  ballistic  properties  of  the  selected  UTP-18803A  formulation  shall  be 
demonstrated  in  a preproduction  scale  mix  of  300  gallons  or  larger. 
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3.2  Formulation. 

3.2.1  Nominal  formulation.  The  formulation  of  UTP-18803A  shall  con- 
fora  to  Tabla  I. 

3.2.2  Chemical  and  theoretical  properties. 

3.2.2. 1 chfnieal  properties.  The  nominal  chemical  proparties  of 
UTP-18803A  are  presented  in  Table  II. 

3.2. 2. 2 Theoretical  properties.  The  nominal  theoretical  properties 
of  UTP-18803A  are  presented  in  Table  IH. 

3.3  Ballistic  properties. 

3.3.1  Burning  rate.  The  70°F  burning  rate  of  UTP-18803A  shall  con- 
form to  figure  1. 

3.3.2  T.aneratura  sensitivity  coefficients.  The  temperature  sensi- 
tivity coefficient  of  chamber  prp ssure , rK , and  of  burning  rate , op  , shall 
be  0.104X/F  and  0.0499X/F,  respectively,  ov^r  the  temperature  range  of  30  to 
100°F. 


3.4  Mechanical  propertioi. 

3.4.1  Mechanical  properties  required  for  structural  integrity.  After 
expoaura»to  any  or  all  of  the  environmental  conditions  of  section  3.5,  the 
propellant  and  propellant  linar/lnsulation  bond  system  shall  conform  to  the 
minimus  requirements  of  Table  IV  for  a period  of  time  up  to  and  including 
24  months.  The  propellant/liner/insulation  bond  is  defined  in  CSD  loaded 
cartridge  drawings  C11479  for  Extended  Length  Super  HIPPO  and  C09576  for 

84-ln.  Char  Motor. 
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TABLE  II 

. PROPERTIES  OF  UTP-18803A 
PROPELLANT  INGREDIENTS 

Ingredient 

Molecular  Formula 

Density, 

«/cc 

Hf, 

Real /mole 

BDR-45M  HTPB 

^.oszOo.osi 

0.93 

‘ 0.25 

S>) 

\ 

Isophorone  diisocyanate 

C12h18n2°2 

0.9 

- 58.0 

it 

HX-752 

C14h16n2°2 

1.12 

- 61.0 

{ 

t 

PRO-TECHR  2705 

C23h32°2 

1.1 

-155.0 

Iso-decyl  pelargonate 

c19h38°2 

0.88 

-209.5 

Aluminum 

A1 

2.7 

0 

Ammonium  perchlorate 

NH4C104 

1.95 

- 70.70 

UNITED  TECHNOLOGIES  SE07I9A 

CHEMICAL  SYSTEMS  DIVISION 


MO, 2401 

Ml  FES  1978 

NO. 2401  03 
PAGF  1 

INGREDIENTS 

MT.PCT, 

-ELEMENTS- 

_ GM  ATOMS 
0,587234oa 
.1^41217298 
0.59278078 
2.37879823 

195  ALUMINUM 

17  AMMONIUM  PERCHLORATE 

21,000 
89.000 

CL 

H 

HHEHJBiM*u!iTri!T»TTHW7T!rTT«HHi 

wanmwmm 

Ml’KLI'fl 

N 

0 

22  ISOOECYL  PELARGONATE 

2,600 

c 

0.69199238 

587  HX  712  

0t150 

AL 

. Q -17835-434 

552  PROTECM  (TM)  2705  STABILIZER 

0,100 

PROPELLANT  DENSITY,  G/CC 

1,85023823 

tSrje&CTlVe  GAMMA  * 

i 1 II  1 liJB 

MCA  RATIO UOMOiO LO  ,4  0 8 0 7 

ilPIlWJU.H-lSF.j-HEC UL<U2470.4  263*85091 


vacuum  isp,  sec 

197,19697  288,35223 

C*,  FT/SEC 

5153,78136 

VELOCITY,  FT/SEC  3354.04438  8989,13930 


CHAMBER 

THROAT 

EXHAUST C 1) 

■KEEHT OH 

14.69800 

'•RESSURE,  ATM 

68,04573 

39,48471 

1,00000 

EMPERATURE.  deg  k 

3706,15203.. 

3524.17285 

2455,44015 

FROZEN  CP,  CAL/DEG/G 

0,47255198 

0,47268149 

0,4632234a 

ENTHALPY,  KCAL/G 

•0,a358.0721 

iJU5.60.64.2t& 

•1 .2355051 3 

ENTROPY,  CAL/OEG/G 

2,18460806 

2,18460805 

2,18«6080* 

DENSITY#  GM/CC 

0.00697351 

0.00429332 

0.00016298 

NOL  GAS/100  G TOTAL 

3,20857658 

3.18027534 

3,0452q02<3 

combustion  prooucts 

chamber 

THROAT 

EXHAUST t i) 

MOLS/100  G 

MOlS/lOO  G 

MQLS/ 1 00  G 

AL  G 

1.39083122E-03 

8.362554*0E-04 

1,7089949  a E**0b 

ALC  G 

2*02275)0 9^®)  o 

1 .000000008*10 

1.00000000F-10 

ALCL  G 

3,036608641*02 

2.33604646E-02 

6.32668292E-04 

ALCL2  G 

9.23993460E-03 

7.09739897E-03 

2t82385R26€-oa 

ALCL3  G 

6,32676108E*04 

5.21858319E-04 

6,1344935tF-.05 

ALW  G 

2.034600558*04 

1.05831082E-04 

l .021906685*07 

ALM02  G 

4.55963650E-03 

3.23913083E-03 

5.83207090E-O5 

ALM 

2.20228068E*07 

. 8.v4992L487E*J)A 

J »0O0ftQ000P*10 

ALO  G 

2,459619078*03 

1 ,438550198*03 

2,6319i2aaF-06 

ALP CL  . G . 

1,019257268*02 

6^09221 8.498*03 

3*18787663E*0a 

ALOH  G 

2,99262816E*Q3 

2.10031701E-03 

3,131432838*05 

AL02  G 

3.67762136E-04 

2.11 6021 42E*04 

3.42403779E-O7 

AL20  G 

L.202  G 

5,92923296E*04 

2,982220866*04 

7,6508667^8*08  • 

4.913130448*06 

2*527755 188*0^. 

6,498441768*1 n 

w G 

4,985434066*08 

1.89537637E-08 

t .OOOOOOOOE-l o 

. CCL  . ....  . 5 

_J5^?91«19J_".E!L99 

2 ,2.2  210 J 4.1  E * 0.9._.. 

1 ,000O00flf>E«t  o . 

TABLE  III,  THEORETICAL  PROPERTIES  OF  UTP-18803A 
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NO, 2401 

NO, "240 1’ 

CHAMBER 

THROAT 

EXHAUST f 11 

mols/ioo  g 

.MOLS/IOO  G 

MOLS/IOO  G 

££L2 G 5. 4 3 667  4166- IQ 1.918390066-10  1 ,000000006-10  1 

rw  e 1 33«)<TAir.A«  « CITTC77«.A1  1 nAAAAAAAfat  A i 


CH 

G 

4,22l21744£-08 

1,517757756-08 

l.OOOOOOOOC-lO  j 

G 

ummrKnjujrrurm 

HttUU-XMEZEBI 

CHNO 

G 

2. 319179566-06 

1,317790326-06 

2,739214876-08 

G 

1,000000006-10 

CH20 

6 

6,628360286-06 

4,047984136-06 

1,205864036-07 

CM3 

G _ 

mmmFwnjvnumm 

mmmmm 

1,818793176*09 

8,079141946-10 

1,000000006-10  1 

EmTTwmm 

mm  m m mil  mm 

CN 

G 

1,052458786-06 

4,934162176-07 

1,017116246-09  | 

CN2 

G 

wmmmmiM 

CO 

G 

6,497036606*01 

6,493879726-01 

6,402602556-01  ] 

G 

ix  r I 

6,503000636-07 

C0CL2 

G 

9,421878616-09 

4,958772486*09 

1,000000006*10  ! 

G 

mutmiunurm 

C2H 

G 

9,537456516-10 

3,003288696-10 

1,000000006-10  1 

C2H2 

6 

2.54640389E-09  • 

e 

• 

Ui 

•r 

2 

9 

in 

o 

rn 

a 

i 

IT 

1 , 00000000F- 1 0 i 

C20 

G 

9,961187196-09 

3,681202636-09 

1.000000006-10  ! 

CL 

G 

f f , r fi-l  T' ! 

5,862S635lE-02 

_i.,46766572E-Q2  ‘ 

CLCN 

G 

1,583345246-07 

8,014712466-08 

4,997047566-10  | 

G 

■ mm mm  ■ 

CL02 

G 

2,089154366-09 

6,226891846-10 

l, 000000006-10 

.2 

G 

^■wmuui  on 

7,68842S41g-06 

v.L20 

G 

1,593225646-09 

6.77894873E-10 

1,000000006-10 

H 

G 

1.881829526-01 

1.67929072E-01 

3.51360439F-0? 

HALO 

G 

6,449157386-06 

3,105666906-06 

1,664665686-09  < 

HCN 

G 

2. 404428916-05 

.1.423703036-05 

4.013336O26-07  1 

HCO 

G 

1,114927646-04 

6,616641816-05 

1.114919306-06  | 

HCL 

G 

4.624296066-01 

4.810297406-01 

__5^_7_0839236£-0 1 

HNO 

G 

1,025014846-05 

5,643993006-06 

2,958165506-08 

HN02  C 

G 

1t139869486-07 

5.308201716-08 

U.000000006-10 

HN02  T 

G 

1,254641236-07 

5,863475756-06 

5,41 180209E-1 1 

MKCl*mvpMI 

G 

«02 

G 

7,676374546-06 

4,078570446-06 

9,484213226-09 

H2 

G _ 

9.032023216-01 

9 t 1 0 1045 l «0 1 

9L..65774084E-01 

H20 

G 

4,803113716-01 

4.77805335E-01 

4,656260986-01 

6 

3.894980276-06 

1.962024216-0 6 

7.060245716-09 

N 

G 

6,502912956-05 

3,780302696-05 

1,799946826-07 

JS 

mmmwvmzmxrnm 

mm -uukiuntm 

NH 

G 

2,781203256-05 

1,484505696-05 

5.599544156-08 

MM2 

_G_ 

7. 279362096-04 

4t30987481F»OB 

<uA7.97768tE-07  1 

NH3 

G 

4,693543826-05 

3,028782746-05 

li88915913E-06 

MO 

G 

4.788658976-03 

3.468875736-03 

U2M36LC5E.-04 

NOCL 

G 

7,793179916*07 

3,992566046-07 

9 ,.958994676- 11 

M02 

G_ 

5.834173636-07 

2.98915297E-07 

5.08356708E-10 

N2 

G 

2,938690906-01 

2,945811406-01 

2,963286706-01 

m2M1_,  . 

G. _ _ 

6.318171646-09 

2,6011 5165E-09 

1 .OOOOOOOOF-lft 

JO 

G 

7,132021376-07 

3,914750276-07 

2,117648686-09 

m3 

.G... 

1.734122836-09 

6*17509«53EmJQ 

1,000000006- 1 0 

0 

G 

6,348750236-03 

4.52966806E-03 

8, 090233836-05 

TABLE  III,  ( Continued  ) j 
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NO, 2401  NO. 2401  03 

lfc  .FEB  19-16 PAGE  l 


CHAMBER 

THROAT 

EXNAUSTX  il_ 

MOLS/lOO  6 

.MOLS/100  6 

MOLS/100  G 

OH 

G 

5t21849727E-02 

4,158771126-02 

3 t 297171416-01 

02 

G 

1,335460286-03 

0,423041076*04 

1,824778056-05 

BwiTl 

6 

mmmnJTSfnwc irwm 

■RiMiM'Fmni 

ALN 

$ 

0 , . 

ot 

0, 

AL203 

L 

3,573732036-01 

3,65363010E-01 

3,884822806-01 

■L  i 

s 

o T 

0T 

c 

s 

0. 

0. 

0. 

hInIhUM 

CONCENTRATION  REPORTED  ■ 

1 #-10 

SPECIES 

op  lesser  importance  included 

AL2CL0 

G,  CCL3 

G,  CCL4 

s» 

CHCL3 

G, 

Ch2Cl2 

G,  C2 

6 

5. 

C2CL4  Gt 

[■H'lnH'fl 

6,  C2H4 

G# 

_ C2H4O 

G 

:2H6 

5# 

C2N  G, 

C2N2  G# 

C3 

G* 

C3H8 

6# 

C302 

G 

;o 

G# 

C4N2  G» 

C5  6. 

HN03 

_Gj 

5 

<2C 

G# 

N2H4  G# 

N203  G# 

N204 

6# 

N205 

G, 

TABLE  III.  ( Continued  ) 
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CHAMBEP  PPESSUPE,  PSIA 


Figure  I,  UTP-18803A  85*F  Burning  Rot* 


TABLE  IV.  UTP-18803A  MECHANICAL  PROPERTIES  STRUCTURAL  CRITERIA 


70  F Property 

True  elongation  at  aax  load,  ec 

s 

Tensile  strength  at  aax  load,  oc 

V 

Bond-in- tension  stress* 


Minimum 


50  psl 
80  psi 


* When  tested,  the  bond-in- tension  saaple  shall  fail  in  the 
propellant.  When  the  end  use  of  the  propellant  is 
specifically  for  cartridges,  failure  may  occur  in  either 
propellant  or  liner.  The  aode  of  failure  and  the  tensile 
strength  shall  be  reported  to  the  Engineering  Dept, 
project  engineer. 
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3.4.2  Hglgal  JANNAF  properties.  The  nominal  70°P  UEP-18803A  JANNAF 
C1«m  B properties  ere  presented  in  Table  V. 


TABLE  V.  NCMXSAL  UTP-18803A  70°F  JANSAF  PROPERTIES 

Expected 
Batch  to  Batch 

Ssassm  HaiMi  - . um. 

True  elongation  at  max  load,  «£ 

Tmgll.  itrragth  « rax  lrad,  vlll  * 

upon  completion  of 

Bond-in-tension  stress,  psl  84-in.  cartridge  program.) 

Propellant  density,  Ib/in^ 


3.5  Environmental  conditions. 

3.5.1  Temperature  and  humidity.  UT/-18803A  propellant  and  propellant/ 
liner  system  shall  demonstrate  the  motor  performance  requirements  over  the 
operating  temperature  range  of  +60°F  to  +60°F  after  exposure  to  a maximum 
relative  humidity  of  50%  and  transportation  and  handling  environments  nor- 
mally experienced  during  truck  or  railway  shipment  for  a transportation 
temperature  range  of  -20°P  to  +135°P. 

3.6  Workmanship.  The  UTP-18803A  propellant  shall  be  free  from  foreign 
contamination,  impurities,  and  other  defects  which  could  adversely  affect 
its  intended  use. 

3.7  Safety.  UTP-18803A  propellant  shall  have  an  explosive  hazard 
classification  of  Class  2 in  accordance  with  hazards  tests  and  classification 
per  AFTO  liA-l-47. 

4.0  QUALITY  ASSURANCE. 

4.1  Classification  of  teats.  The  inspection  and  testing  of  UTP-18803A 
propellant  shall  be  classified  as  preproduction  and  production  tests. 

4.1.1  Preproduction  testa. 

4. 1.1.1  Propellant  teats.  The  tests  of  UTP-18803A  propellant  shall 
consist  of  the  tests  specified  in  Table  VI. 
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4. 1.1. 2 Material  and  mixer  tests.  The  raw  material  lot  qualification  and 
mixer  demonstration  tests  for  UTP-18803A  shall  consist  of  the  tests  specified 
in  Table  VII. 


TABLE  VI.  PREPRODUCTION  TESTS 


Teat 

Requirement 

Paragraph 

Test  Paragraph/ 
Document 

Formulation 

3.2.1 

4. 2.1. 2 

Chemical  properties 

3.2. 2.1 

4. 2.2. 6 

Theoretical  properties 

3. 2.2.2 

4. 2.2. 6 

Burning  rate 

3.3.1 

4. 2. 2. 5 

Temperature  sensitivity 

4 

3.3.2 

4.2.2. 5 

JANNAF  physical  properties 

3.4.2 

4. 2. 2.1 

Density 

3.4.2 

4. 2. 2.3 

Workmaaship 

3.6 

4. 2.1.3 

Safety 

3.7 

AFTO  11A-1-47 

TABLE  VII.  RAW  MATERIAL  LOT  QUALIFICATION  AND 

MIXER  DEMONSTRATION  TESTS 

Test 

Requirement 

Paragraph 

Test  Paragraph/ 
Table 

Raw  material  lot  qualification 

3.1.1 

4. 2.1.1,  4.2.1.; 

4. 2. 2.1,  4.2. 2. 5, 

Mixer  demonstration  3.1.2  and  Table  IV 


4.1.2  Production  tests.  Production  tests  shell  consist  of  (a)  examina- 
tions and  (b^  sampling  plan  end  tests. 

4.1.2. 1 Examinations.  Examinations  shall  be  as  specified  in  Table  VIII. 
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TABLE  VIII 

Examination 

Requirement 

Examination 

Method 

Examination  of  applicable 
material  certification 

Table  I 

4.2.1.1 

Examination  of  UTP-18803A 
propellant  formulation 

Table  I 

4.2.1. 2 

Examination  of  workmanship 

3.6 

4. 2.1. 3 

4. 1. 2.2  Sampling  plan  and  testa. 

4. 1.2. 2.1  Sacplaa.  Sample*  ahall  b*  selected  from  each  batch  in 
quantities  of  sufficient  size  to  enable  performance  of  the  teata  specified 
in  Table  IX. 


TABLE  IX. 

SAMPLING  TESTS 

Test 

Requirement 

Paragraph 

Test 

Paragraph 

Burning  rate 

3.3.1 

4. 2. 2. 3 

True  elongation  at  max  load. 

cc 

at 

Tables  IV 
and  V 

4.2. 2.1 

Tensile  strength  at  max  load, 

oc 

m 

Tablsu  IV 
and  V 

4. 2. 2.1 

Density 

Table  V 

4.2. 2.3 

4. 1.2. 2. 2 Bond-in-teneion  sample*.  A minimum  of  one  propellant /liner/ 
Insulation  and  a minimum  of  one  propellant/liner/cartridge  bond-in- tension 
specimen*  shall  be  prepared  for  each  ELSH  and  84-in.  cartridge.  Bond-in- 
tension sample  shall  be  tested  in  accordance  with  paragraph  4. 2. 2. 2 and  shall 
conform  to  the  requirements  of  Table  IV. 

4. 1.2. 2. 3 Biaxial  endurance  tests.  The  physical  properties  samples  shall 
be  selected  and  tested  as  specified  in  Table  X.  The  purpose  of  these  tests 

is  to  demonstrate  structural  Integrity  reproducibility.  Biaxial  endurance 
shall  be  tested  in  accordance  with  paragraph  4. 2. 2. 4. 

TABLE  X.  PHYSICAL  PROPERTY  REPRODUCIBILITY  TESTS 

Test  Number  of  Tests 

Biaxial  endurance  Four  specimens  per  each  of  29  batches 


B-24 


gjuwmpi  Jill  jijiujy.  , JW!., 


UNITED  TECHNOLOGIES 

CHEMICAL  SYSTEMS  DIVISION  SE0719A 


4. 1.2. 2. 4 Sampling.  Homogeneous  samples  shall  be  obtained  from  each 
batch  of  propallant  in  accordance  with  Procedure  QC-K-402  of  the  CSD  Quality 
Control  Laboratory  Methods  and  Procedures. 

4. 1.2. 2.5  Batch.  For  the  purpose  of  this  specification,  a batch  shall 
consist  of  the  propellant  produced  at  one  time  by  one  set  of  equipment  using 
the  same  process. 

4.2  Tests  and  examinations. 


4.2.1  Examinations. 

4. 2. 1.1  Examination  of  material  certification.  The  material  certifica- 
tion shall  be  examined  to  determine  coaformanca  of  the  meterials  in  Table  I. 

4. 2. 1.2  Examination  of  UTP-18803A  formulation.  The  UTP-18803A  propellant 
process  weight  records  shall  be  examined  to  determine  conformance  to  the 
formulation  requirements  of  section  3.2.1. 

4. 2. 1.3  Examination  of  w6rkmanahip.  UTP-18803A  shall  be  examined  to 
determine  conformance  to  section  3.6. 

4.2.2  Tests  and  test  methods. 

4. 2. 2.1  Mechanical  properties.  The  mechanical  properties  of  UTP-18803A 
shall  be  determined  in  accordance  with  Procedure  QC-N-603  of  the  CSD  Quality 
Control  Laboratory  Methods  and  Procedures. 

4. 2. 2. 2 Insulation/liner /propellant  and  cartridge/liaer/propcllant  test. 
Bond- .nrtenslon  tests  shall  be  conducted  in  accordance  with  Procedure 
QC-N-616  of  the  CSD  Quality  Control  Laboratory  Methods  and  Procedures. 

4. 2. 2. 3 Cured  propellant  density.  The  cured  propellant  density  test 
of  UTP-18803A  shall  be  conducted  in  accordance  with  Procedure  QC-N-602  of  the 
CSD  Quality  Control  Laboratory  Methods  and  Procedures. 

4. 2. 2.4  Biaxial  endurance.  Biaxial  endurance  samples  shall  be  tested 
in  accordance  with  section  4. 3. 2-1  of  ICRPG  Solid  Propellant  Mechanical 
Behavior  Manual. 

4. 2. 2. 3  Ballistic  motor  tests.  Ballistic  4-lb  motor  tests  shall  be 
conducted  in  accordance  with  CSD  Sunnyvale  Development  Lab  Standard 
Operation  Procedure  No.  3.1.6.  The  ELSH  and  Char  cartridge  burning  rate 
is  identical  to  four-pound  motor  burning  rate. 

4. 2. 2. 6 Chemical  and  theoretical  properties.  The  chemical  and 
theoretical  properties  of  UTP-18803A  propellant  shall  be  verified  by  using 
JANNAF  properties  and  by  CSD  shifting  chemical  equilibrium  thermocheaical 
computer  program. 
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4.3  Acceptance. 

4.3.1  Raw  material  lot  qualification  and  mixer  demonstration. 

4. 3.1.1  Raw  material  lot  qualification.  Raw  material  lots  shall  be 
considered  qualified  by  production  of  one  acceptable  five-gallon  batch  as 
demonstrated  by  conformance  to  the  true  elongation  and  tensile  strength  require- 
ments of  Table  IV. 

4. 3. 1.2  Mixer  demonstration.  A mixer  shall  be  considered  qualified  by 
the  production  of  one  acceptable  batch  (300  gallons  or  larger)  of  propellant 
as  demonstrated  by  conformance  to  3.2.1,  3.6,  and  Table  IV. 

4.3.2  Preproduction  batch  acceptance.  Propellant  acceptance  shall  be 
demonstrated  by  conformance  to  the  requirements  of  3.2.1,  3.6,  and  Table  IV. 

The  required  number  of  bond-in- tens ion  samples  are  specified  in  4. 1.2. 2. 2 for 
demonstrating  conformance  to  Table  TV. 

4.3.3  Production  batch  acceptance.  Propellant  acceptance  shall  be 
demonstrated  by  conformance  to  the  requirements  of  3.2.1,  3.3.1,  3.6,  and  Table 
TV.  The  required  number  of  bond-in- tens idb  samples  are  specified  in  4. 1.2. 2. 2 
for  demonstrating  conformance  to  Table  IV. 

5.0  PREPARATION  FOR  DELIVERY 
None 

6.0  NOTES 

The  recommended  ignition  and  storage  criteria  of  UTP-18803A  are  TBS. 
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SPECIFICATION 

PROPELLANT,  UTP-18803A,  PROCESSING  OF 


1.0  SCOPE. 

1.1  Scope.  This  specification  covers  the  preparation,  casting  and 
curing  of  UTP-18803A  propellant  for  use  in  the  AFRPL  extended  length  Super 
HIPPO  (ELSH)  and  84-in.  Char  motor  motors. 

2.0  APPLICABLE  DOCUMENTS. 

2 . 1 Government  documents.  None 

2.2  Other  publications.  Unless  otherwise  specified,  the  latest  issue 
of  the  following  docuraents  form  a part  of  this  specification  to  the  extent 
specified  herein. 
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Propellant,  UTP-18803A 


Publications 

Quality  Assurance  Manual 

Quality  Control  Laboratory  Methods  and  Procedures 


Integrated  Quality  and  Operations  Procedures  (IQOP) 


1.43.1 


1.43.2 


1.43.3 


EI£H  (Configuration  -01) 
ELSH  (Configuration  -02) 
ELSH  (Configuration  -03) 


1.43.10 

1.43.11 

1.43.12 

1.43.15 

1.43.16 

1.43.17 


Oxldiser 


Fuel  Premix 


Propellant  Mixing 

CHAR  Motor  (Configuration  -11) 

CHAR  Motor  (Configuration  -10) 
CHAR  Motor  (Configuration  -09) 
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(Application  for  copies  should  be  addressed  to  United  Technologies, 

CHEMICAL  SYSTEMS  DIVISION,  Post  Office  Box  358,  Sunnyvale,  California  94088. 
Attention:  Purchasing  Department.) 

3.0  REQUIREMENTS. 

3.1  General  requirements. 

3.1.1  Chemical  processing  equipment.  Equipment  used  for  mixing, 
transferring,  and  handling  of  chemical  materials  required  for  constructing 
the  loaded  components  shall  be  checked  for  cleanliness  and  shall  be  cleaned, 
if  necessary,  before  using. 

3.1.2  Weighing  equipment.  The  calibration  and  certification  of  weigh- 
ing equipment  used  in  conjunction  with  this  specification  shall  be  in 
accordance  with  the  UTC  Quality  Assurance  Manual. 

3.1.3  Component  handling  and  processing  equipment.  Processing  equip- 
ment capable  of  supporting  the  $otal  weight  of  the  component  shall  be  used 
in  conjunction  with  suitable  slings,  lifting  beams,  and  hoisting  equipment, 
etc.  , while  constructing  and  handling  the  component. 

3.1.4  Handling  of  cleaned  parts  and  components.  Surfaces  of  parts  and 
components,  which  have  been  cleaned  and  made  ready  for  the  application  of 
UTP-18803A  propellant,  shall  be  protected  from  contaminants  and  moisture 

and  shall  not  be  touched  or  handled  with  bare  hands. 

3.1.5  Acceptance  of  raw  materials  for  UTP-188Q3A  propellant.  The  lots 
of  raw  materials  to  be  used  in  the  composition  of  UTP-18803A  propellant  for 
the  loaded  case  assembly  shall  have  been  accepted  in  accordance  with  CSL 
Quality  Control  Laboratory  Methods  and  Procedures  and  CSD  Specification 
SE0719. 


3,2  Propellant  preparation. 

3.2.1  General  processing  operation.  Propellant  processing  operations 
include  oxidizer  preparation,  fuel  premix,  propellant  mixing,  casting,  and 
curing.  The  flew  chart  for  these  operations  is  shown  in  figure  1. 

3. 2. 1.1  Formulation.  The  formulation  for  propellant  UTP-18803A  shall 
be  in  accordance  with  CSD  Specification  SE0719. 

3. 2. 1.2  Raw  material  and  premix  welghout  sheets.  Raw  material  and 
premix  weighout  sheets  shall  be  prepared  for  each  propellant  batch,  utilizing 
the  values  expressed  in  CSD  Specification  SE0719. 
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3. 2. 1.3  Ingredient  weighing.  All  propellant  ingredients  shall  be 
weighed  on  calibrated  and  certified  weighing  equipment  to  an  accuracy  of 
+0.25  percent. 

3. 3 Propellant  processing. 

3.3.1  Fuel  premix  A.  The  premix  A shall  consist  of  HX-752,  IDP, 
BDR-45,  and  PRO-TECWV  2705.  The  HX-752  concentration  in  the  premix  A should 
be  0.84  to  2.3%  before  the  premix  A is  committed  to  the  premix  B.  The  pre- 
mix A shall  be  agitated.  This  may  be  accomplished  by  mixing  or  circulation. 
Premix  A shall  be  prepared  in  accordance  with  IQOP  1.43.11. 

3.3.2  Fuel  premix  B.  The  fuel  premix  B shall  consist  of  premix  A and 
aluminum.  Premix  B shall  be  prepared  in  accordance  with  IQOP  1.43.11. 

3.3.3  Ammonium  perchlorate.  The  as-received  lot  shall  conform  to  the 
requirements  of  specification  SE0756  and  shall  be  protected  from  moisture 
and  contamination  dui ing  stora-e  and  processing.  The  ground  ammonium  perch- 
lorate shall  be  anaLyzed  for  water  content  and  particle  size.  Preparation 
of  ground  ammonium  perchlorate  shall  be  in  accordance  with  IQOP  1.43.10. 

The  maximum  water  content  shall  be  .12%.  The  ground  ammonium  perchlorate 
particle  size  shall  be  5.9  to  11. 7y.  The  ground  ammonium  perchlorate  must 
be  prepared  within  5 days  before  processing  in  the  UTP-18803A  propellant. 

3.3.4  Propellant  mixing. 

3. 3. 4.1  Propellant  premix  C.  The  fuel  premix  B and  ammonium  perchlo- 
rate shall  be  mixed  to  form  the  propellant  premix  C.  Mixing  shall  be 
accomplished  In  accordance  with  IQOP  1.43.12.  The  propellant  premix  C 
mixing  shall  be  in  accordance  with  the  limits  specified  in  table  I.  After 
mixing,  the  propellant  premix  C shall  conform  to  the  requirements  of 
table  II. 


Table  II.  Propellant  Premix  C Requirements 


Limits 

Parameter 

Minimum 

Maximum 

Percent  ammonium  perchlorate 

68.34 

70.34 

Percent  aluminum 

20.7 

21.5 

Liquid  strand  burning  rate  at 
1,400  psig,  in. /sec 

0.605 

0.646 
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3. 3.4. 2 In-process  propellant.  The  ln-process  propellant  shall  con- 
sist of  the  mixed  propellant  premix  C and  IPDI.  The  in-process  propellant 
shall  be  mixed  in  accordance  with  IQOP  1.43.12.  The  final  30  minutes  of 
mixing  shall  be  performed  at  a vacuum  of  10  mm  Hg  or  less.  The  in-process 
propellant  shall  conform  to  the  requirements  of  Table  III.  The  final  pro- 
pellant mix  temperature  shall  be  140°F  + 10°F  as  determined  by  a temperature 
probe  of  the  propellant. 


Table  III.  In-Process  Propellant  Requirements 


Limits 


Parameter 

Minimum 

Maximum 

Liquid  strand  burning  rate  at 

1,400  psig,  in. /sec 

0.570 

0.617 

Percent  IPDI  at  60  + 10  min  after 
addit ion 

0.34 

0.48 

Viscosity,  kilopoise 

@ 5000  dynes /cm  ' 

. 

40 

3.3.5  Propellant  casting. 

3. 3.5.1  ELSH  cartridges.  ELSH  cartridges  shall  be  cast  under  vacuum 
conditions.  During  the  casting  of  UTP-18803A,  the  absolute  pressure  in  the 
bell  shall  be  maintained  at  15C.  mm  of  mercury  or  less.  Propellant  casting 
shall  be  in  accordance  with  IQOP  1.43.1,  1.43.2,  and  1.43.3.  The  final 
portion  of  each  batch  may  be  cast  under  atmospheric  conditions. 

3. 3. 5. 2 84-in,  Char  motor  cartridges.  84-in.  Char  motor  cartridges 
may  be  cast  under  atmospheric  conditions.  Propellant  casting  shall  be  in 
accordance  with  IQOPs  1,43.15,  1.43.16,  and  1.43.17. 

3.3.6  Propellant  curing.  The  ELSH  and  84- in.  Char  motor  cartridges, 
propellant  samples,  and  bond-in-tenslon  samples  cast  with  UTP-18803A  shall 
be  cured  at  an  accumulative  time  of  10  days  +12  hours  at  140  + 10°F,  At 
completion  of  the  cure  cycle,  the  cartridges  shall  be  cooled  for  a minimum 
of  8 hours  at  ambient  temperature  before  mandrel  removal.  Propellant 
curing  shall  he  in  accordance  with  IQOPs  1,43.1,  1.43.2,  1.43.3,  1.43.15, 
1.43.16,  and  1.43.17.  Four-pound  motors  shall  be  cured  for  a minimum  of  six 
days  at  140°  + 10°F. 

3.3.7  Mandrel  removal.  The  mandrel  shall  be  removed  from  the  cart- 
ridges in  accordance  with  IQOPs  1.43.1,  1.43.2,  1.43.3,  1.43.15,  1.43.16, 
and  1.43,17.  The  maximum  mandrel  removal  force  shall  be  20,000  lbf  for  ELSH 
and  84-ln.  Char  motor  configurations  C12185-02-01  and  -03-01.  The  maximum 
mandrel  removal  force  shall  be  12,000  lbf  for  84-in.  Char  motor  configuration 
C12185-01-01. 
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4.0  QUALITY  ASSURANCE  PROVISIONS . 

4.1  Processing  verification.  Processing  verification  shall  consist 
of  the  tests  and  examinations  listed  in  table  IV.  These  tests  and  exami- 
nations shall  be  perfotmed  for  every  propellant  batch  of  UTP-18803A. 


Table  IV.  Processing  Verification 


Test  or  Examination 

Requirement 

Paragraph 

Test  or 
Examination 
Paragraph 

Propellant  preparation 

3.2 

4.2.1, 

Fuel  premix  A 

3.3.1 

4.2.2 

Fuel  premix  B 

3.3.2 

4.2.2 

Ammonium  perchlorate 

3.3.3 

4.2.2 

Propellant  premix  C 

3. 3. 4.1 

4.2.2 

In-process  propellant 

3.3. 4.2 

4.2.2 

Propellant  casting 

3.3.5 

4.2.1 

Propellant  curing 

3.3.6 

4.2.1 

Mandrel  removal 

3.3.7 

4.2.1 

4.2  Tests  and  examinations. 

4.2.1  Examinations.  Records  shall  be  maintained  which  identify  the 
ingredient  lot  numbers,  propellant  batch  number,  and  weight  of  the  material 
used.  The  records  shall  contain  all  of  the  tests  and  certifications  as 
called  out  in  the  Quality  Control  Laboratory  Methods  and  Procedures  and 
IQOP  procedures.  These  records  shall  include  time,  temperature,  and  vacuum 
conditions  during  casting;  time  and  temperature  during  curing;  and  mandrel 
removal  forces. 

4.2.2  Tests.  In-process  control  tests  and  analysis  shall  be  conducted 
in  accordance  with  procedure  QC-N-518  of  CSD  Quality  Control  Laboratory 
Methods  and  Procedures,  to  assure  compliance  with  the  requirements  of  this 
specification. 
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4.3  Acceptance.  Propellant  acceptance  shall  be  demonstrated  by  con- 
formance to  the  requirements  of  3.3. 

5.0  PREPARATION  FOR  DELIVERY. 

Safety  considerations  In  machining  and  handling  of  UTP-18803A  shall  be 
in  accordance  with  Air  Force  Manual  ARM  127-100  and  SB0720,  UTP-18803A 
propellant  processing  specification. 

6.0  NOTES.  None. 
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INTEGRATED  QUALITY  AND  OPERATIONS  PROCEDURE 

LOADED  CARTRIDGE  PROCESSING  EXTENDED  LENGTH 
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Rel.  No. 
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OPERATIONS  PLANNER /WRITER: 
APPROVED  BY: 

Safety  Engineering: 
Quality  Assurance: 
Project  Engineer: 
Operations  Engineer: 
Program  Management: 


2Z. 


2-/Z-77 


RELEASED  BY: 

C?  CL&lL^-  3 -7 -7s) 

REVISION 

DATE 

DESCRIPTION 

A 

mm 

Incorporates  PCN's  Basic-1,  Basic-2, 
Basic-3  and  Process  Improvements. 

B 

3/7/77 

Incorporates  PCN  A-l,  A-2,  A-3,  A-5 
and  A-6  for  Process  Improvements. 
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1.0 

SCOPE 

1.1 

This  procedure  provides  detailed  instructions 
of  a Loaded  Cartridge  P/N  C11479-01-01. 

for  the  processing 

2.0 

SUPPORT  REQUIREMENTS 

, 

2.1 

EQUIPMENT  AND  MATERIALS 

Name 

Part,  Noa 

CSD  Stores  No. 

fitfo. 

Heater,  Portable 

H-42 

- 

2 each 

Hardware  Prep,  Dolly 

7000-596  or  913 

3 

1,1,1,  Trichloroethane 

- 

80015 

A/R 

Kraft  Paper 

- 

72562 

A/R 

Cheesecloth 

- 

36086 

A/R 

Lower  Oven  Stand 

7000-784 

- 

1 

Adjustable  Oven  Stand 

7000-783 

m 

1 

Intra-Station  Dolly 

m 

1 

Loaded  Case  Lift  Fixture 

C10294 

- 

1 

Valve  - Laddish 

- 

- 

1 

Extension  Tube 

7200-192-252 

- 

1 

Tube-Casting  6.0"  Dia. 

- 

- 

1 

Casting  Tube  Assembly 

C01642/C01714 

- 

1 

Hose  Extension 

7000-168 

- 

1 

6"  Black  Rubber  Hose 

- 

80895 

A/R 

Vinyl  Tape 

- 

80031 

A/R 

RKL  Valve  Diaphram 

- 

80917 

A/R 

Perchl oroe  thy 1 ene 

- 

- 

A/R 

Polyethylene  Sheet 

- 

72761 

A/R 

Casting  Tooling  Complete 

C12026 

- 

1 

80  Grit  Sandpaper 

- 

- 

A/R 

Straddle  Carrier 

7000-911 

- 
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DOCUMENTS 


Required 

Drawings 

C11479 

Specifications/Forms 
40GS-90404 
Plans  & Procedures 
P.O.P.  6.14.1 
P.O.P.  6.9.2 
P.O.P.  2.71.1 
P.O.P.  2.91.5 

P.O.P.  6.2.1 

Reference 

None 

EXTERNAL  SUPPORT 


T£tl£ 

Loaded  Cartridge  - ELSH 
Title 

Marking  and  Identification 

SLtj* 

H-42  Heater  Operation 
Abrasive  Cleaning  of  Hardware 
Startup 

Contaminated  Tool  Cleaning  and  Solvent 
Reclamation  Station  0650 

Weighing  Techniques 


None 


SPECIAL  CONSIDERATIONS 


Follow  all  Station  Safety  Procedures. 

All  parts  and  materials  shall  have  evidence  of  Q.C.  Acceptance 
prior  to  use. 

All  operations  shall  be  performed  in  the  sequence  presented. 

All  out-of-sequence  operations  shall  be  accomplished  using  a 
Procedure  Change  Notice  (PCN). 

Operator,  Area  Foreman  or  Quality  Assurance,  as  applicable,  shall 
Stan?  only  those  operations  for  which  a circle  is  indicated 

in  the  OPER.  or  Q.A.  columns.  The  date  the  V — / operation  is 

performed  shall  be  entered  beneath  each  respective  stamp. 
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3.5  Changes  to  this  procedure  shall  be  acconpllshed  by  issuance  of 
appropriate  PCM's.  PCN's  shall  be  annotated  at  the  affected 
operation  within  the  body  of  the  procedure. 

3.6  Record  all  data  per  requirements  of  IQOP. 

3.7  WARNING/ CAUTION  inserts  are  followed  by  special  or  safety  instruc- 
tions to  be  accot^lished. 

3.8  Grain  Protectors  (7001-002)  should  remain  installed  when  the  cart- 
ridge is  being  worked  on.  Dust  Cover  (7000-837)  whall  be  installed 
on  the  cartridge  whenever  it  is  not  being  worked  on. 


When  Grain  Protectors  are  not  in  use, 
stack  so  that  RIV'd  surfaces  are  pro- 
tected. 

3.9  All  propellant  Surface  Spills  Only  shall  be  cleaned  up  immediately. 
In  the  event  of  a major  spill,  (i.e.,  propellant  spilled  onto  oven 
floor),  no  attempt  shall  be  made  to  clean  up  until  cartridge  has 
been  removed  from  the  area.  Notify  Health  and  Safety  Engineering 
immediately  of  all  major  spills. 

3.10  In  raining  or  foggy  weather,  motor  unit  shall  be  covered  with  Poly- 
ethylene sheeting  during  outside  operations,  during  installation  in 
oven,  and  during  casting  tooling  set-up. 

3.11  A static  electricity  grounding  cable  shall  be  connected  to  mix  bowl 
trainer  while  it  is  at  oven  area. 


4.0  PREREQUISITES 

4.1  Verify  that  all  drawings  specified  as  required  for  the  acconylish- 
ment  of  this  procedure  are  valid  and  available  for  the  work  area. 

4.2  Ensure  all  hoisting  and  lifting  equipment  associated  with  this 
procedure  displays  evidence  of  current  certification. 

4.3  Ensure  all  precision  measurement  equipment  associated  with  this 
procedure  displays  evidence  of  current  calibration  status  at  time 
of  use. 

4.4  Station  Foreman  shall  ensure  that  liner  cure  oven  is  clean  and 
free  of  debris. 

4.5  Operator  shall  read  Hazardous  Material  Bulletin  on  1,1,1,  Tri- 
chloroethane  and  Methylene  Chloride  and  Perchloroethylene. 

4.6  Operator  shall  read  Safety  Regulation  No.  19  (Airless  and  Com- 
pressed Air  Spray  Painting  Operation). 
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DETAILED  OPERATIONS 


5.1  CARTRIDGE  PREPARATION  (STATION  0210/0211) 

5.1.1  Area  Foreman  verify  receipt  of  Cartridge  P/N  

and  record  Serial  Number  . Visually  check 

insulation  for  irregularities.  Any  irregularities  noted  at 
anytime  during  processing  operations  shall  be  reported  to 
the  cognizant  Process  Engineer  immediately. 


o 


5.1.2  Using  Lift  Fixture  (C10294)  lift  and  place  the  empty  cart** 
ridge onto  the  Hardware  Preparation  Dolly.  Remove  the  Lift 
Fixture. 


o 


Support  Restrictor  using  1"  x 18" 
boards . 


5.1.3  Using  60-120  grit  abrasive  cloth,  lightly  sand  inside  sur- 
faces of  the  insulated  cartridge  to  remove  all  gloss  and 
surface  contaminants. 


o 


5.1.4  Cover  Restrictor  with  Kraft  paper. 


5.1.5  Using  clean  cheesecloth  dampened  with  clean  1,1,1,  Trich- 
loroethane  solvent,  thoroughly  wash  a 4-6  square  foot  area 
on  Insulation  sidewall.  Discard  cheesecloth  after  wiping 
area.  Rewipe  area  with  a clean  cloth  dampened  with  1,1,1, 
Trichloroe thane.  Repeat  as  necessary  until  cloth  shows  no 
sign  of  contamination.  Sidewall  insulation,  and  sidewall 
of  the  cartridge  shall  be  cleaned  from  Aft  to  Forward, 
progressively  by  section,  e.g.,  Aft  insulation,  Cartridge 
sidewall. 


o 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 
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3.1.6  Remove  Kraft  paper  from  restrictor. 


OPER  I Q.A. 


5.1.7  If  there  are  water  spots  on  restrictor,  remove  by  washing 
with  detergent  and  rinse  carefully  with  water  prior  to 
cleaning  with  solvent. 


o 


5.1.8  Wash  restrictor  with  1,1,1,  Trichloroethane  washing  from 
O.D.  to  I.D.  Wash  a 4-6  square  foot  area,  discard  cheese- 
cloth after  wiping  area.  Rewipe  area  with  a clean  cloth 
dampened  with  1,1,1,  Trichloroethane..  Repeat  as  necessary 
until  cloth  shows  no  sign  of  contamination. 


o 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 


5.1.9  Visually  inspect  cleanliness  of  insulated  surfaces. 


o 


5.2.1 


5i2.2 


LINER  PREHEAT  AND  LINING  (STATION  0210/0211) 

+ 10°F 

Preheat  cartridge  at  215°F  - 0°F  for  a minimum  of  120  hours. 

Record  below: 


Tim*:  Started: 


Time  Ended: 


Temp: 


Tenp: 


Cool  cartridge  to  a surface  temperature  of  115°  + 15°F  prior 
to  applying  UTL-0040A  Liner.  Record  surface  temperature. 

Surface  Temperature  ___________ 


o o o 
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5.2.3 


5.2.4 


5.2.5 

5.2.6 


5.2.7 


5.3 

5.3,1 


5.3.2 


Q.C.  verify  the  following  application  of  UTL-0040A  Liner  is 
to  be  applied  following  the  sequential  ccritin  ous  completion 
of  the  120  hour  min.  pre-heat.  Surface ‘'temperature  of  the 
cartridge  is  to  be  a minimum  of  100°F  to  a maximum  of  130°F, 
before  the  application  of  the  UTL-C040A  Liner. 


Obtain  Q.C.  accepted  UTL-0040A  Liner  and  record  Batch  No. 
below. 

Batch  Number  


Prepare  all  samples  per  IQOP  1.43.13. 


Apply  a coat  of  approximately  25  lbs.  of  UTL-0040A  Liner  to 
the  entire  inside  surface  of  the  cartridge  and  restrictor 
using  new  brushes  as  required  (.020  liner  of  all  surfaces). 


NOTE 


Keep  the  liner  out  of  the  lift 
holes. 


Q.C.  verify  liner  coat  applied  is  between  20  to  30  lbs. 
and  entire  inside  surface  is  completely  covered.  A,<?L 


Tare,  Liner  Gross  Weight 

Tare,  Weighed  Back  

Net  Liner  Weight  


□ 


CASTING  TOOLING  PREPARATION  AND  INSTALLATION  (STATION  0210 
0211) 

Using  the  Lift  Fixture  (C10294)  lift  the  lined  cartridge 
to  a convenient  working  height. 


Ensu-e  that  the  Plywood  Ring  (C12026-17-01)  is  in  place. 


OPER 


o 


o 


n 


o 

o 
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5.3.3  Lower  the  cartridge  into  the  Baseplate  (C12026-01-01) , 


5.3.4  Remove  the  Lift  Fixture  (C10294). 


o 

o 


5.3.5  Mash  down  core  with  a clean  white  cloth  dampened  with  1,1,1, 
Trichloroe thane.  Spray  or  wipe  the  core  with  a solution  of 
257.  Down  Coming  High  Vacuum  Grease  and  757.  Methylene  Chloro 
ride.  At  completion  of  spraying  operations  using  three 
legged  sling  raise  the  core  and  check  that  the  Fwd  edge 
of  the  core  that  mates  with  the  forward  restrictor  is  free 
of  dirt,  liner,  oil,  etc.  Lower  this  core  over  the  three 
(3)  Alignment  Pins  located  in  the  Baseplate.  Do  not  lower 
the  core  completely  at  this  time. 


o 


5.3.6  Ins  call  the  three  (3)  each  Hold  Down  Rods  (C12026-14-01) . 


o 


5.3.7 


Do  not  tighten  the  Hold  Down  Huts 
at  this  time. 


Lower  core  completely  onto  the  restrictor.  Remove  the 
Three  Legged  Sling, 


5.3.8  Lower  the  Rounding  Ring  into  the  Aft  end  of  the  motor  case 
insuring  that  the  three  (3)  holes  in  the  core  align  with 
the  three  (3)  lift  holes  in  the  rounding  ring.  These  holes 
are  used  with  the  three  (3)  core  alignment  cables  to  center 
the  core. 


o 


5.^.9  Remove  the  three  (3)  legged  sling. 


o 


5.3.10  Install  the  three  (3)  each  Turnbuckle  assemblies  items  59, 
61  and  62  of  Dwg,  C12026,  used  to  hold  the  top  rounding 
ring  in  position. 


o 
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Q.A. 

5.3.11 

Install  the  three  (3)  each  core  centering  cables  Item  42, 

63  and  64  of  Dug.  C12026. 

o 

5.3.12 

Center  the  core  within  ,060  inches  and  record  below: 

0°  120°  240° 

o 

0 

5.3.13 

Tighten  the  three  core  hold  down  nuts  to  snug. 

o 

5.3.14 

Weigh  the  completed  casting  tooling  assembly  and  record 
weight  below.  See  CWR  No. 

o 

0 

Weight 

5.3.15 

Cover  cartridge  using  polyethylene.  Also  cover  sanples  as 
required. 

o 

5.3.16 

Area  Foreman  or  Working  Leader  an<<  Q.C,  review  Operations 

5.0  through  5.3.15  for  proper  and  complete  entries  on  each 
operation. 

0 

0 

5.3.17 

Transport  cartridge  to  Casting  Oven  (Station  0980)  and 
sauries  to  Station  0560,  using  5,000  lb.  capacity  truck 
or  trailer. 

o 

5.4 

PREPARATION  OF  CASTING  OVEN  (STATION  0980) 

5.4.1 

OPEN  door  to  oven  shelter. 

5.4.2 

Move  oven  shelter  away  from  oven. 

5.4.3 

Check  oven  and  stands  for  cleanliness  and  clean  as  required. 

0 

D-51 


1.43.1  nor.  » 
(PP0657) 


5.4.4 

tfjtsc  oven  stand  height  to  pin  hole  Bo.  11. 

O 

5.4.5 

Ensure  oven  stand  Is  level,  level  as  required. 

o 

5.4.6 

Install  noth  stands  as  required. 

5.5 

INSTALLATION  IX  OVDI  (STATU*  0980) 

5.5.1 

Center  crane  hook  over  cartridge.  Place  lifting  eye  over 
crane  hook,  lift  the  cartridge  and  place  on  the  adjustable  - 
oven  stand  in  designated  area  narked  on  stand.  Disconnect 
and  reaove  crane. 

o 

5.5.2 

Ensure  that  core  holddown  rods  are  properly  locked  and  the 
three  (3)  core  centering  cables  are  tight.  Install  core 
cover. 

o 

5.6 

ASSEMBLY  OF  SLOE  CASTING  TOOLING  (STATION  0980) 

o 

5.6.1 

Install  clean,  assembled  oven  valve  and  Extension  Me 
(7200-192-252)  as  required. 

5.6.1 

Assemble  the  360°  Casting  Spider  (C10053-24-31)  with  30" 
tubes  and  90°  elbows  and  install  over  the  top  of  the  core. 

0 

5.6.2 

Install  the  interior  casting  tooling  consisting  of  one  (1) 
6.0"  SS  pipe  with  a 90°  bend  on  one  end,  and  one  (1)  6.0" 

SS  pipe  long  enough  to  center  the  opening  of  the  90°  bend 
over  the  center  of  the  360°  casting  spider. 

o 

5.6,3 

Install  casting  line  support  under  spider. 

0 
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OPER 

<LA, 

5.6.4 

Mask  all  damps,  nut*,  and  threaded  portions  of  clangs,  and 
core  centering  cables  with  vinyl  tape  as  required  to  protect 
threaded  areas. 

o 

5.6.5 

Install  casting  height  indicators  (4)  equally  spaced  around 
rounding  ring. 

o 

5.6.6 

Ensure  that  internal  casting  tooling  is  secure. 

o 

5.6.7 

Install  6"  diaaeter  setal  cap  on  inlet  of  oven  valve  and 
secure. 

o 

5.6.8 

Ensure  that  oven/oven  lid  anting  interfaces  are  free  of 
foreign  particles. 

o 

5.6.9 

Clean  both  sides  of  each  oven  lid  sight  glasses  with  glass 
cleaner. 

0 

5.6.10 

Q.C.  check  centering  of  core  at  three  (3)  equally  spaced 
angular  locations  and  record. 

0° 

0 

120° 

0 

240 

5.6.11 

Immediately  prior  to  oven  lid  Installation,  Area  Foreman 
make  insi ection  of  the  lined  cartridge  for  visible  signs 
of  contamination.  Area  Foreman  or  Working  Leader  to  record 
oven  being  used,  tine  and  date  when  the  lined  cartridge 
was  installed  in  the  oven.  Notify  Project  Engineer  if 
contamination  exists. 

o 

OVEN  Nth* 

TIME  DATE 
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Install  oven  lid.  checking  position  of  guide  lugs.  Allow 
slings  to  go  slack. 


Disconnect  hoist  from  oven  lid  and  position  hoist  away  from 
oven. 


Connect  oven  lamp  system  and  turn  oven  lasps  ON. 

PREHEAT  AND  LINER  CURE  (STATION  0980) 

CLOSE  vent  valves. 


t 

T\im  air  circulation  fan  ON. 


Install  oven  recorder  charts  and  mark  significant  start  and 
stop  times  as  they  occur.  Record  cartridge  serial  number 
and  data  on  recorder  chart.  Change  charts  daily.  Add 
appropriate  conpleted  oven  charts  to  this  IQOP. 


For  preheat  set  temperature  controller  to  140°F.  Set 
tenperature  control  on  In-Line  Heater  to  200°F. 


Preheat  cartridge  for  15-17  hours  to  cure  the  UTL-0040A 
Liner  at  140°  + 10°F.  Hold  in  oven  at  130°F-150°F  for  no 
more  than  24  hours  prior  to  casting  propellant.  Liner  cure 
and  preheat  to  start  at  time  oven  reaches  140°  + 10°F. 

gw out 

TIME:  DATE:  TIME:  DATE: 

OVEN  TEMP:  °F  °F 
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5.8.7  Connect  station  air  line  to  mix  bowl  pressure  lid  and 

slowly  pressurize  nix  bowl  to  approximately  15  psig.  Do 
not  exceed  allowable  pressure  of  15  psig. 


5.8.8  Connect  station  air  line  to  mix  bowl  discharge  valve  air 
motor  open  line  fitting. 


5. 8. 8.1  Disengage  lock  on  discharge  valve  located  under  bowl. 


5.8.9  OPEN  oven  valve. 


5.8.10  OPEN  mix  bowl  discharge  valve. 


5.8.11  Remove  station  air  line  from  the  open  line  fitting  and 

reconnect  to  the  mix  bowl  discharge  valve  air  motor  close 
line  fitting. 


NOTE 


Do  not  turn  on  air  at  this  time. 


5.8.12  Observe  propellant  flow  and  cast  until  mix  bowl  is  empty 

or  until  propellant  reaches  the  bottom  of  the  casting  level 
indicator. 


nose 


Rubber  hose  will  collapse  when 
bowl  is  empty. 


5.8.13  CLOSE  mix  bowl  discharge  valve.  Remove  air  line. 


5.8.13.1  Lock  mix  bowl  discharge  valve. 


1 OPER 

Q.A. 

0 
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5.8.14  CLOSE  oven  valve. 


5.8.15  On  final  batch  complete  Step  No.  5.9.3  before  disconnecting 
propellant  pot. 


o 


5.8.16  Disconnect  air  line  from  mix  bowl  pressure  lid  and  open  vent 
valve. 


5.8.17  Disconnect  casting  line  from  mix  bowl  discharge  tube. 


5.8.17.1  Disconnect  grounding  strap. 


5.8.18  Install  6"  diameter  metal  cap  on  casting  line. 


5.8.19  Install  6"  diameter  metal  cap  on  mix  bowl  discharge  tube 
and  send  mix  bowl  to  Station  0560  and  recycle  per  P.O.P. 
2.91.5. 


5.8.20  Repeat  Steps  5.8.1  through  5.8.19  until  cartridge  jnit  is 
cast  to  bottom  of  casting  height  indicator. 


o 


Retain  last  mix  bowl  at  oven  for 
possible  propellant  top-off  re- 
quirements , 
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5.9 


5.9.1 


5.9.2 


5.9.3 


POST-CASTING  OPERATIONS  (STATION  0980) 

Close  vacuum  valve.  Turn  vacuum  pump  OFF.  OPEN  oven  vent 
valve. 


NOTE  | 

Hand  operated  vent  valve  at  oven 
may  be  used  to  vent  oven. 


CAUTION 


Prior  to  removing  oven  lid,  vacuum 
must  be  released  and  oven  light  cord 
oust  be  disconnected. 


NOTE 


When  removing  oven  lid  during  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to 
be  placed  over  the  conponent. 

After  the  grain  is  protected, 
remove  the  lid  and  move  the 
shelter  over  the  oven.  Conduct 
all  finishing  operations  under 
the  protection  of  the  shelter. 

Use  only  conductive  plastic 
sheeting  to  cover  loaded  conponents. 


Remove  oven  lid.  Position  oven  lid  on  wooden  blocks 
adjacent  to  oven  in  designated  area. 


Ensure  that  propellant  is  cast  to + inches 

below  the  top  of  the  cartridge  rounding  ring.  If  more  pro- 
pellant is  required  add,  using  side  casting  system.  Co  not 
use  propellant  that  has  been  scraped  from  the  sides  of  the 
pot  or  the  casting  lines.  Disconnect  mix  bowl. 

aasE  I 

Remove  excess  propellant  using 
nomnetallic  tools. 


OPER 

6.  A. 

0 

o 
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5.9.4 

5.9.5 

5.9.5.: 

5.9.6 

5.10 

5.10.1 

5.10.2 
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OPEN  RKL  valve. 


Remove  casting  tube  assembly,  oven  valve,  open  extension 
tube,  casting  height  indicator,  core  cover,  360°  casting 
spider,  and  masking  on  core  centering  cables. 


Install  10“  dia.  metal  cap  on  oven  casting  line  port. 

CAUTION  | 


To  avoid  trapping  air  when  troweling 
propellant,  jiggle  the  trowel  as  it 
moves  over  the  propellant  surface. 

Do  not  drag  the  trowel  to  cause 
folding, of  the  propellant. 


Trowel  propellant  surface  smooth  and  level  to  + 

inches  below  the  top  surface  of  the  cartridge  rounding  ring 
Provide  360°  propellant  fillet  V high  min.  at  sidewall 
interface. 


CURING  IN  OVEN  (STATION  0980) 

NOTE 


For  those  operations  steps  not 
complied  with  (due  to  different 
types  of  cure)  N/A  operation  step 
circle. 


Install  oven  lid,  checking  position  of  guide  lugs. 


Start  up  oven  per  Station  F.O.P.  2.71.1. 


OF  29 
[ OPER  } Q.A, 


o 
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5.10.3  Cure  propellant  a total  of  240  + 12  hours  at  140°F  + 10°F. 
(Cure  time  starts  when  oven  temperature  reaches  a minimum 
of  130&F.) 

OVQJ  USED:  

TIME  IN:  TEMP:  °F 


TIME  OUT: 


TEMP: 


°F 


5.11  CARTRIDGE  REMOVAL  FROM  OVEN  (STATION  0980) 
5,11.1  Using  crane,  remove  oven  lid  as  required. 

1 CAUTION  1 


When  removing  oven  lid  during  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to  be 
placed  over  cocqsonent.  After  the 
grain  is  protected,  remove  the  lid 
and  move  the  oven  shelter  over  the 
oven  for  protection.  Conduct  all 
finishing  operations  under  the  pro- 
tection of  the  shelter.  Use  only 
conductive  plastic  sheeting  to  cover 
loaded  components . 


5.11.2  Check  lifting  eye  for  propellant.  Clean  if  required. 


5.11.3  Center  crane  hook  ver  cartridge.  Place  lifting  eye  over 
crane  hook.  Lift  and  remove  cartridge  from  oven. 


5.12  CURING  IN  CURE  CONTAINER  (STATION  0980) 


5.12.1 


Transfer  segment  to  cure 
and  troweling  propellant 
cured , 


container  immediately  after  casting 
if  cartridge  is  to  be  container 
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5.12.2 

5.12.3 

5.12.4 

5.12.5 

5.12.6 

5.12.7 

5.13 

5.13.1 


OPER 


Connect  oven  thermocouple  and  verify  proper  operation  of 
thermocouple  and  temperature  recording  equipment. 


Install  cartridge  in  cure  and  shipping  container  base.  Dis- 
connect and  remove  crane.  Level  cartridge  with  6 foot  car- 
penter level.  Retrowel  propellant  surface  to  a smooth, 
level  finish  as  required.  Using  7000-923  Lift  Fixture  and 
crane  install  container  side  on  base  with  an  outlet  180° 
from  air  inlet  on  base.  Remove  lift  fixture. 


Hook-up  and  operate  H-42  heater  per  P.O.P.  6.14.1. 


Cure  a total  of  240  + 12  hours  at  140°F  + 10°F.  Cure  starts 
when  container  tcaperature  reaches  130°F. 


CONTAINER  LOCATION: 
TIME  START:  


TIME  COMPLETED: 


TEMP: 


TEMP: 


°F 


°F 


Remove  cure  container  sides  with  7000-923  Lift  Fixture  and 
crane  and  place  approximately  one-half  way  between  ovens 
0981  and  0982. 


Q.C.  review  record  s and  assure  that  propellant  was  cured 
240  + 12  hours  at  140  F ± 10°F. 


COOL  DOWN  (STATION  0980) 

Cool  down  starts  when  temperature  controller  is  changed  to 
a 75°F  setting  or  cartridge  is  removed  from  oven  or  Cure 
Container. 


o 


a 


5 ^ 


o 

D 

O 


o 


a 


D-62 


(PP0657) 


f 
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5,13.2  Total  cartridge  cool  down  cycle  is  8 hours  min. 


TIME  START: 


TIME  COMPLETE: 


TEMP: 


TEMP: 


o 

o 


5.14  WEIGHING  OPERATIONS  (STATION  0211) 

5.14.1  Using  a crane  lift  the  Loaded  Cartridge  to  a sufficient 
height  so  that  a low  boy  trailer  may  be  positioned  under 
the  Loaded  Cartridge.  Lower  the  cartridge  onto  the  trailer 
and  secure.  Remove  crane. 

CAUTION^ 

Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


o 


5.14.2  Transport  the  loaded  cartridge  to  Station  0211  between  1630 
- 0700  hours  on  normal  working  days.  Non-working  days, 
transportation  may  be  accomplished  at  Area  Foreman's  request 


O 


5.14.3 


5.14.4 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be  removed 
Move  and  position  the  cartridge  over  the  floor  scale  and 
lower.  Remove  crane. 


Place  in  center  of  scale  and  disconnect  cartridge  from  craa 
Weigh  loaded  cartridge  rounding  x'ing,  casting  base  and  core 
assembly  attached.  Q.C.  observe  weighing  and  verify  con- 
figuration is  same  as  in  Operation  5,3.14.  Concur  on  weigh 
Area  Foreman  or  Working  Leader  and  Q.C.  con$>lete  CWR  and 
verify  the  following: 

Record  weight  below: 


•DO 


CWR  No. 


Propellant  Weight 
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5.14.5 


5.14.6 


5.14.7 


5.14.8 


5.15 


5.15.1 


5.15.2 
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Using  crane  lift  the  loaded  cartridge  and  move  to  a location] 
where  the  trailer  may  he  positioned. 


Lift  the  loaded  cartridge  to  a sufficient  height  so  that  a 
low  boy  trailer  may  be  positioned  under  the  loaded  cartridge 
Lower  the  cartridge  onto  the  trailer  and  secure.  Remove 
crane. 


O 

b 


CAUTION 


Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  stripping  pad  at  Station 
0453. 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be 
removed.  Lower  the  cartridge.  Remove  crane. 


STRIPPING,  TRIMKING,  INSPECTION  (STATION  0453) 


warning 


A maximum  of  5 personnel  allowed 
during  core  removal,  stripping 
and  tr inning  operations.  Only 
1 unit  at  one  time  on  Strip  Pad 
0453. 


Remove  propellant  from  the  threaded  ends  of  the  three  each 
core  stabilizer  cables  before  removing  nuts.  Remove  all 
tape  and  propellant  splatter. 


Remove  three  each  core  stabilizer  cables. 


OPER 


o 

o 


o 

o 
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5.15.3 

5.15.4 

5.15.5 

5.15.6 

5.15.7 

5.15.8 

5.15.8. 


Back  off  the  three  (3)  each  core  hold  down  nuts  (C12026-51) 


Raise  the  core  hold  down  rods  approximately  4.0"  by  turning 
counter  clockwise  and  hold  in  place  with  the  core  hold  down 
nuts. 


Remove  the  pins  from  the  core  hold  down  rods  and  tape  to 
rods. 


CAUTION 


OPER 


Q.A. 


Do  not  exceed  9,000  pounds.  If 
core  does  not  come  loose  at  9,000 
pounds  proceed  with  Step  5.15.7. 


Using  crane  with  a crane  scale  plus  3-legged  handling 
sling  with  a 9,000  pound  capacity,  remove  the  core. 


II  core  comes  free  N/A  Step  5.15.7 
through  5.15.14. 


Attach  hydraulic  cylinder  assembly  (composed  of  items 
C12026-66  and  C12026-33)  over  the  3 hold  down  rods  and 
secure  in  place  using  3 core  hold  nuts  (C12026-51). 


Attach  hydraulic  power  unit  to  hydraulic  fitting  on 
hydraulic  cylinder. 


Make  gauge  mark  on  core  at  grain  level. 


CAUTION 


Do  not  exceed  a hydraulic  pressure  of 
6,000  psig  during  core  removal  opera- 
tion. If  the  core  does  not  release 
after  15  minutes,  contact  Process 
Engineer. 


D-65 
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5.15.9 


5.15.10 


5.15.11 


5.15.13 


5.15.14 


5.15.15 


Slowly  apply  bydiaulic  pres  store  to  the  core  ia  steps  of 
500  psig.  Holding  for  15  aiaotes  between  steps  until  a 
hydraulic  pressure  of  4,000  psig  is  obtained,  Release 
hydraulic  pressure  and  again  slowly  increase  pressure  to 
4,000  psig.  VMS  core  cones  loose,  gauge  nark  will  be 
apprxncina tely  1%"  to  2V*  above  the  grain  surface.  Record 
PSI  force  required  to  release  the  core  froa  the  propellant 
and  the  tine. 


Enona 


PSI 


TIME 


| CAOTxCg  1 

Care  uust  be  exercised  to  prevea* 
coot  mi  nation  by  hydraulic  fluid. 


Release  hydraulic  pressure  by  noving  fluid  directional 
flow  selector  to  opposite  position. 


Disconnect  hydraulic  lines  aid  replace  cap  protectors  in 
snap-tite  fittings. 


O 


5.15.12  Coil  hydraulic  lines  and  replace  on  rack  for  future  use. 


Renave  3 core  hold  down  nuts  securing  the  hydraulic 
cylinder  assekbly.  Renove  the  hydraulic  cylinder  assetnbl 


Using  the  overhead  crane  with  a crane  scale,  3-legged 
handling  sling,  remove  the  core. 


CAUTION 


Do  not  exceed  9,000  pounds  with  sling 
attached.  If  core  does  not  cone  loose 
at  9,000  pounds  notify  Process  Engineer. 


Secure  core  on  core  pallet.  Remove  crane  and  handling 
sling. 


5.15.16  Record  the  following: 

CORE  REMOVED:  DATE: 


TIME: 


u 

O 
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E£UnOi 


htr—  care  aat  k exercised  to 
prtwet  d swags  to  tefloo  coating. 

I aa  1 

Sounding  ring,  baseplate,  V King 
and  core  cleaning  and  storage  nap 
be  completed  at  any  tine  prior  to 
completion  of  Step  5.14.5. 


5.15.17 


Using  non -metallic  scrapers  end  1,1,1,  Trlchloroethaae , 
mew  all  propellant  fron  core  and  wipe  clean  with  cheese- 
cloth dampened  with  1,1,1,  IMchloroethane.  Keturn  core  to 
GUO  or  Station  0211  for  storage. 


5.15.17.1  Release  tunbucU.es  on  3 each  cables  securing  rounding 
ring  to  baseplate.  1 amove  cables  at  rounding  ring. 


5.15.18  Using  overhead  crane  with  3-legged  sling,  lift  and  remove 
the  top  rounding  ring  (02026-12-01),  clean  rounding  ring, 
and  return  to  Station  0210  or  storage. 


5.15.19  Clean  off  propellant  splashings  on  case  Insulation. 


5.15.20  TUm  flashings  fron  bore  Interface  until  level  with  aft 
propellant  surface. 


5.15.21 


Install  Lift  Fixture  (C10294)  on  crane.  Center  lift  fixture 
cartridge  and  lower  until  pins  will  engage  holes  in  cart- 
ridge. Lock  pins  in  place.  Lift  cartridge  until  it  cleats 
center  post  of  baseplate. 


5.15.22 


Position  6 each  18"  x 24"  blocks,  double  stacked  in  3 equal  j 
spaces  under  cartridge.  Lower  until  cartridge  touches  blocks 
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O.A. 

5.15.23 

lam  rubber  restrictor  .3"  + .1"  inboard  of  propellant 
bore  using  Boeing  Knife  and  upward  strokes.  Clean  as 
required.  Cognizant  Engineer  to  be  present  during  operation 

O 

5.15.24 

Exaaine  all  exposed  propellant  surfaces  for  raised  or 
depressed  areas.  Areas  1.0*  or  less  in  dianeter  are  to 
be  left  undisturbed.  All  raised  or  depressed  areas  of 
greater  than  1.0*  in  dianeter  are  to  be  explored,  trussed, 
and  blended. 

o 

0 

5.15.25 

Visually  inspect  for  bonding  separation 
between  propellant  and  liner. 

JtfQC 

□ 

vfnrv 

0 

5.15.26 

Visually  inspect  for  cracking  or  voids. 

Mo  cracks  allowed.  Mo  voids  with  a 
distension  greater  the.  1.0  inch  allowed. 

□ 

0 

5.15.27 

Measure  and  record: 

0° 

Bore  DIA: 

90° 

Pud 

0 

Center 

i 

i 

Aft 

0°  50° 

180° 

270° 

Grain  _ 

Length 

5.16 

STORAGE  (STATION  0451) 

5.16.1 

Place  loaded  cartridge  on  a C10295  Shipping  Base.  Install 
four  (4)  each  tie  down  cables  and  tighten  turn  buckles  until 
cables  are  snug. 

o 

D-6S 
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5.16.2 


6.0 

6.1 


7.0 


5.16.3 


5.16.4 


Lift  and  place  cartridge  with  shipping  base  attached  on  a 
26.000  win.  capacity  trailer.  Disconnect  crane  fro*  lift 
fixture.  Secure  cartridge  to  trailer.  Move  trailer  to 
pad  0451. 


Center  crane  over  lift  fixture  and  attach  crane  to  shackle 
on  lift  fixture.  Lift  and  rewove  cartridge  from  trailer  and 
place  on  pad.  Release  lift  fixture  from  cartridge  and  remov 
remove  with  the  crane.  Move  lift  fixture  to  designated  area 
and  disconnect  from  crane. 


Cover  top  of  cartridge  with  a 10*  x 10'  sheet  of  velostat. 
Secure  with  tape.  Place  plywood  shipping  cover  on  top  cf 
cartridge  and  cover  with  a 12*  x 12'  poly  sheet.  Secure 
with  tape. 


SECURING 

Area  Foreman,  Q.C.  and  Process  Engineer  review  entire 
procedure.  Verify  all  operations  have  been  completed, 
pioper  and  conplete  entries  have  been  made,  all  items 
on  associated  paperwork  have  completed  action  of  dis- 
positions and  acceptance. 


0PER 


o 


o 


Q-A.  1 


Q.C.  INSPECTION: 


AREA  FOREMAN: 


o 


DATE: 


o 


DATE: 


PROCESS  ENGINEER: 


o 


DATE: 


APPENDIX 


o 
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OPERATIONS  AND  QUALITY  RECORD/INTEGRATED  QUALITY 
AND  OPERATIONS  PROCEDURE  - P/N  C11479-G2-01 


ffloMR 


Q change  ORDER 


□ I DR  PLAN 


**rr  «e. 

Cl 14 79-02-01 


LOADED  CARTRIDGE  - ELSH 


•TT- 


scim  fct- 


»cv. 

n/c 


c»ci«cca  iati  tc*iLarjr  assum»c(  oatc 


MC  XT  tSST-tat  l\l» 

N/A 


IT 


no*  AUTMean 

N/A 


0P£«. 

NO. 


OPERATIONS 


COMPL. 


gR/IDR  RECORD 


o 


GENERAL  INSTRUCTIONS 

A.  This  O&QR  provides  the  authority  and  attached  docianentation  for  process- 
ing a Loaded  Cartridge  P/N  C11479-02-01  for  Contract  F04611-76-C-0010. 

B.  APPLICABLE  DOCUMENTS 
Required 

Drawings  Rev,  i ECO  Title 

C11479  A 20159  Loaded  Cartridge 


Plans  and  Procedures 

igop 

Rev. 

PCN 

Title 

1.43.2 

(PP0658) 

8 

None 

Loaded  Cartridge  - ELSH 

P.O.P. 

Rev. 

PCN 

Title 

2.7.1 

C 

None 

Styrofoam  Cure  Container 

2. 7. 1.1 

Basic 

Basic-1 

Start-Up 

2.91.5 

C 

None 

Contaminated  Tool  Cleaning  and 
Colvent  Reclamation  Station  0650 

6.2.1 

A 

None 

Weighing  Techniques 

6.9.2 

A 

None 

Abrasive  Cleaning  of  Hardware 

6.14.1 

N/C 

None 

H-42  Heater  Operation 

Specifications 

Rev. 

ECO 

Title 

40GS -90404 

G 

- 

Marking  and  Identification 

E-71 

utc  3409*  (11/67) 


Applicable  Documents  (continued) 


*CA NJU. 

K/C 


COM*l_. 

SIAM* 


1.43.8 

(PP0664) 

1.43.21 
(PP0677) 

1.43.10 

(PP0666) 

1.43.22 
(PP0678) 

1.43.12 
(PP0668) 

1.43.13 
(PP0669) 

Reference 


Basic 


Basic 


Basic 


Title 

UTL-004QA  Liner  Premix 


UTL-0040A  Liner  Mix 


Oxidizer  Prep  - UTP-18803A 


Fuel  Master  Batch  - UTP- 18803. 


Propellant  Mix  - UTP-18803A 


Bond-In  Tension  (BIT) 
Specimens 


Title 


1.43.14 

(PP0670) 


Basic 


AL-227-70 


Station  Foreman  coordinate  all  parts  and  materials  requisitioning  and 
transportation  requirements  through  completion. 

Direction  of  rotation  when  taking  measurements  is  clockwise,  forward 
looking  aft. 

All  temperature  recording  charts  are  to  be  identified  with  P/N,  S/N 
and  Date.  All  Start  and  Stop  times  are  to  be  clearly  identified.  All 
Charts  are  to  be  attached  to  O&QR  upon  completion. 

All  operations  performed  shall  be  performed  within  the  scope  of  CSD 
Safety  Manual. 

All  parts,  components  and  materials  shall  have  evidence  of  Quality 
Assurance  Acceptance  prior  to  issue  to  Process  Operations. 

Operator,  Area  Foreman  or  Quality  Assurance,  as  applicable,  shall  stamp 
only  those  operations  for  which  a circle  /'"'N  is  indicated  on  the 
Completion  Stamp  coltm.  \ • 
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K/C 


COM»U. 

STAMP 


Are*  Foreman  notify  Quality  Control  at  least  two  (2)  hours  prior  to  com- 
mencing all  operation  steps  identified  with  AF/Customer  Mandatory  Symbol 
with  the  following  exceptions. 


4 Hours  notification  prior 
I j to  end  of  1st  shift  for  all 
| | second  shift,  weekend  and 

vci»rr  Holiday  operations. 


All  weighing  operations  to  be  documented  as  called  out  in  the  body  of 
IQOP.  Upon  completion  of  each  weighing  and  recording  verification  of 
weights,  Q.C.  pull  all  copies  but  hardback  of  Form  CSD-3311  and  forward 
to  Acceptar.ee  Center  for  distribution 


(2210)  Obtain  Parts,  Components  and  Materials,  listed  on  Configured  Parts 
List,  from  GPAO  and/or  Company  Stores. 


(2210)  Process  Loaded  Cartridge  in  accordance  with  IQOP  1.43.2  in  its 
entirety. 


(2210)  Process  Engineer  verify  Loaded  Cartridge  P/N  Cl 1479-02-01  process 
was  in  accordance  with  IQOP  1.43.2  and  is  acceptable. 


(8110)  Quality  Assurance  verify  all  acceptance  data  is  complete  and 
acceptable. 


(2210)  Area  Supervisor  forward  completed  Planning  Package  to  Process 
Engineering  (Small  Motor  Programs),  Building  1240. 


(2230)  Upon  completion  of  review  forward  complete  Planning  Package  to 
Production  Control,  Building  1240. 


(2122)  Production  Control  forward  completed  Planning  Package  to  Data 
Acceptance  Center,  Building  0010. 


O 

O 

o 


o 

o 

o 
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UNITED 

TECHNOLOGIES  -.  CHEMICAL  SYSTEMS  DIVISION 


INTEGRATED  QUALITY  AND  OPERATIONS  PROCEDURE 

LOADED  CARTRIDGE  PROCESSING  EXTENDED  LENGTH 
SUPER  HIPPO 


EFFECTIVITY: 
Rcl.  No. 


OPERATIONS  PLANNER /WRITER: 


^-//'7  7 


APPROVED  BY: 


Safety  Engineering: 
Quality  Assurance: 
Project  Engineer: 
Operations  Engineer: 


■7--JI  -7' 


2,0  7' 


Vvh\ 


Program  Management:  A 

Operational  Propellant  Conmittee: 


RELEASED  BY: 


— . y YAfiriffTTfy 

csaAL 


7-7  -'7s) 


REVISION 


DESCRIPTION 


7/2/76 


3/7/77 


Incorporated  PCN  Basic-1  and  Basic-2 
and  engineering  improvements. 

Incorporates  PCN  A-l,  A-2,  A-3,  A-4 
pnd  A-5  for  process  improvements. 
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1.0 

SCOPE 

1.1 

This  procedure  provides  detailed  instructions  for 
of  a Loaded  Cartridge  P/N  C11479-02-01. 

the  processing 

2.0 

SUPPORT  REQUIREMENTS 

2.1 

EQUIPMENT  AND  MATERIALS 

Name 

Part  No. 

CSD  Stores  No. 

Qty. 

2 each 

Heater,  Portable 

H-42 

- 

Hardware  Prep.  Dolly 

7000-596  or 

913 

- 

3 

1,1,1 , Tri  chloroethane 

- 

80015 

A/R 

Kraft  Paper 

- 

72562 

A/R 

Cheesecloth 

- 

36086 

A/R 

Lower  Oven  Stand 

7000-784 

- 

1 

Adjustable  Oven  Stand 

7000-783 

- 

1 

Intra-Station  Dolly 

- 

- 

1 

Loaded  Case  Lift  Fixture 

C10294 

- 

1 

Valve  - Laddish 

- 

- 

1 

Casting  Tube  Assembly 

C01642/C01714 

- 

1 

Hose  Extension 

7000-168 

- 

t 

6"  Black  Rubber  Hose 

- 

80895 

A/R 

Vinyl  Tape 

- 

80031 

A/R 

Valve  Diaphram 

- 

80917 

A/R 

Perchloroethylene 

- 

- 

A/R 

Polyethylene  Sheet 

- 

72761 

A/R 

Casting  Tooling  Complete 

C12026 

- 

1 

80  Grit  Sandpaper 

- 

- 

A/R 

Straddle  Carrier 

7000-911 

- 

1 

Lift  Fixture 

7000-508 

• 

1 
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2.2 

DOCUMENTS 

2.2.1 

Reauired 

Drawines 

Title 

Cl  1479 

Loaded  Cartridge  - ELSH 

So ecifications /Forms 

Titl? 

40GS-90404 

Marking  and  Identification 

Plans  and  Procedures 

litis 

P.O.P.  6.14.1 

H-42  Heater  Operation 

P.O.P.  6.9.2 

Abrasive  Cleaning  of  Hardware 

P.O.P.  2.71.1 

Start-Up 

P.O.P.  2.91.5 

' Contaminated  Tool  Cleaning  and  Solvent 

Reclamation  - Station  0560 

P.O.P.  6.2.1 

Weighing  Techniques 

2.2.2 

Reference 

None 

2.3 

EXTERNAL  SUPPORT 

None 

3.0 

SPECIAL  CONSIDERATIONS 

3.1 

Follow  all  Station  Safety  Procedures. 

3.2 

All  parts  and  materials 
prior  to  use. 

shall  have  evidence  of  Q.C.  Acceptance 

3.3 

All  operations  shall  be  performed  in  the  sequence  presented. 

All  out-of-sequence  operations  shall  be  accocq>lished  using  a 

Procedure  Change  Notice  (PCN),  * 

3.4 

Operator,  Area  Foreman  or  Quality  Assurance,  as  applicable,  shall 

stamp  only  thost  operations  for  which  a circle  is  indicated 
in  the  OPER,  or  Q.A,  columns.  The  date  the  operation  is 
performed  shall  be  entered  beneath  each  respective  stamp. 
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Changes  Co  this  procedure  shall  be  accomplished  by  Issuance  of 
appropriate  PCX's.  PCX's  shall  be  annotated  at  the  affected 
operation  within  the  body  of  the  procedure. 

3.6  Record  all  data  per  requirenents  of  IQOP. 

3.7  VARNING/CAUTIOB  inserts  are  followed  by  special  or  safety  instruc- 
tions to  be  accomplished. 

3.8  Grain  Protectors  (7001-002)  should  remain  installed  when  the  cart- 
ridge is  being  worked  on.  Dust  Cover  (7000-837)  shall  be  installed 
on  the  cartridge  whenever  it  is  not  being  worked  on. 

{ BOTE  ] 

When  Grain  Protectors,  are  not 
in  use,  stack  so  that  liv'd 
surfaces  are  protected. 

3.9  All  propellant  Surface  Spills  Only  shall  be  cleaned  up  icoediately. 
In  the  event  of  a malor  sAill.  (i.e. , propellant  spilled  onto  oven 
floor),  no  atteaqit  shall  be  made  to  clean  up  until  cartridge  has 
been  removed  from  the  area.  Notify  Health  and  Safety  Engineering 
inmediately  of  all  major  spills. 

3.10  In  raining  or  foggy  weather,  motor  unit  shall  be  covered  with  Poly- 
ethylene sheeting  during  outside  operations,  during  installation  in 
oven,  and  during  casting  tooling  set-tip. 

3.11  A static  electricity  grounding  cable  shall  be  connected  to  mix  bowl 
trailer  while  it  is  at  oven  area. 


4.0  PREREQUISITES 

4.1  Verify  that  all  drawings  specified  as  required  for  the  accomplish- 
ment of  this  procedure  are  valid  and  available  for  the  work  area. 

4.2  Ensure  all  hoisting  and  lifting  equipment  associated  with  this 
procedure  displays  evidence  of  current  certification. 

4.3  Ensure  all  precision  measurement  equipment  associated  with  this 
procedure  displays  evidence  of  current  calibration  status  at  time 
of  use. 

4.4  Station  Foreman  shall  ensure  that  liner  cure  oven  is  clean  and 
free  of  debris. 

4.5  Operator  shall  read  Hazardous  Material  Bulletin  on  1,1,1,  Tri- 
cbloroethene  ar.d  Methylene  Chloride  and  Perchloroe.hylene.  / 

4.6  Operator  shall  read  Safety  Regulatior  No.  19.  (Airless  an^  Com- 
pressed Air  Spray  Painting  Operation.) 


i 


! 

t 
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DETAILED  OPERATIONS 


OPER 


CARTRIDGE  PREPARATION  (STATION  0210/0211) 


Area  Forcnan  verify  receipt  of  cartridge  P/R  

and  record  Serial  Nuaber  . Visually  check 

insolation  for  irregularities.  Any  irregularities  noted  at 
anytime  during  processing  operations  shall  be  reported  to 
the  cognizant  Process  Engineer  i—ed lately. 


Using  Lift  Fixture  (C10294)  lift  and  place  the  enpty  cart- 
ridge onto  the  Hardware  Preparation  Dolly.  Rewove  the  Lift 
Fixture. 


[ NOTE  j 


Support  Restrictor  using  1"  x 
18"  board*. 


Using  60-120  grit  abrasive  cloth,  lightly  sand  inside  sur- 
faces of  the  insulated  cartridge  to  remove  all  gloss  and 
surface  contaminants. 


Cover  Restrictor  with  Kraft  paper. 


Using  clean  cheesecloth  dampened  with  clean  1,1,1,  Trich- 
loroethane  solvent,  thoroughly  wash  a 4-6  square  foot  area 
on  Insulation  sidewall.  Discard  cheesecloth  after  wiping 
area.  Rewipe  area  with  a •IcJn  cloth  dampened  with  1,1,1, 
Trichloioethane.  Repeat  as  necessary  until  cloth  shows  no 
-ign  of  contamination.  Sidewall  insulation,  and  sidewall 
of  the  cartridge  shall  be  cleaned  from  Aft  to  Forward, 
progressively  by  section,  e.g..  Aft  insulation,  cartridge 
sidewall. 


NOTE 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 
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$.1.6  Re aovc  Kraft  paper  fro*  restrictor. 


$.1.7  If  there  are  water  spots  oo  restrictor,  remove  bp  washing 
with  detergent  and  rinse  carefully  with  water  prior  to 
cleaning  with  solvent. 


$.1.8  Wash  restrictor  with  1,1,1,  Tri chloroethane  washing  from 
0.0.  to  Z.D.  Wash  a 4-6  square  foot  area,  discard  cheese- 
cloth after  wiping  area.  Rewipe  area  with  a clean  cloth 
danpened  with  1,1,1,  Trich loro ethane.  Repeat  as  necessary 
until  cloth  shows  no  sign  of  contamination. 

| NOTE 

A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 


S.1.9  Visually  inspect  cleanliness  of  Insulated  surfaces. 


5.2  LINER  PREHEAT  AND  LINING  (STATION  0210/0211) 

+ 10°F 

5.2.1  Preheat  cartridge  at  215°F  - 0°F  for  a minimum  of  120  hours 

Record  below: 

Time  Started:  Tenq>:  °F 


Time  Ended:  Temp : °F 


5.2.2  Cool  cartridge  to  a surface  temperature  of  115°  + 15°F  prior 

to  applying  UTL-0040A  Liner.  Record  surface  temperature. 

Surface  Temperature  
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5.2.3 


5.2.4 


5.2.6 


5.2.7 


5.3 

5.3.1 


5.3.2 


Q.C.  verify  the  fallowing  application  of  UTL-0040A  Liner  is 
to  be  applied  following  the  sequential  continuous  couplet ion 
of  the  120  hour  minimum  pre-beat.  Surface  temperature  of 
the  cartridge  is  to  be  a minimum  of  100°F  to  a maximum  of 
130PF,  before  the  application  of  the  UTL-0040A  Liner. 


Obtain  Q.C.  accepted  UTL-0040A  Liner  and  record  batch  Mo. 
below. 

Batch  Number  


Apply  a coat  of  approximately  25  lbs.  of  UTL-0040A  Liner  to 
the  entire  inside  surface  of  the  cartridge  and  restrictor 
using  new  brushes  as  required  (.020  liner  on  all  surfaces). 

| NOTE 


Keep  the  liner  out  of  the  lift 
holes. 


Q.C.  verify  liner  coat  applied  is  between  20  to  3u  Ids. 
and  entire  inside  surface  is  conpletely  covered. 

Tare,  Liner  Gross  Weight  

vrwiFv 

Tare,  Weighed  Back  

Net  Liner  Weight  


•fOC 

□ 


CASTING  TOOLING  PREPARATION  AND  INSTALUTION  (STATION  0210/ 

0211) 

Using  the  Lift  Fixture  (C10294)  lift  the  lined  cartridge  to 
a convenient  working  height. 


Ensure  that  the  Plywood  Ring  (C12026-17-01)  is  removed  from 
the  Baseplate  (C12026-01-0I). 


1 OPER 

Lql-a.I 

O O GO 

o o 
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5.3.3 

5.3.4 

5.3.5 

5.3.6 

5.3.7 

l 

5.3.8 

5.3.9 

5.3.10 


Lower  the  cartridge  into  the  Baseplate  (Cl 2026-01-01 ) . 


Remove  the  Lift  Fixture  (C10294). 


Wash  down  core  with  a clean  white  cloth  dampened  with  1,1,1, 
Trichloroethane.  Spray  or  wipe  the  core  with  a solution  of 
25%  Dow  Coming  High  Vacuum  Grease  and  757.  Methylene  Chloro- 
ride.  At  completion  of  spraying  operations  using  three 
legged  sling  raise  the  core  and  check  that  the  Fwd  edge 
of  the  core  that  mates  with  the  forward  restrictor  is  free 
of  dirt,  liner,  oil,  etc.  Lower  this  core  over  the  three 
(3)  alignment  pins  located  in  the  Baseplate.  Do  not  lower 
the  core  con$>letely  at  this  time. 


Install  the  three  (3)  each  Hold  Down  Rods  (C12026-14-01) . 


NOTE 


Do  not  tighten  the  Hold  Down  Nuts 
at  this  time. 


Lower  core  conpletely  onto  the  restrictor.  Remove  the 
Three  Legged  Sling. 


Lower  the  rounding  ring  into  the  Aft  end  of  the  motor  case 
insuring  that  the  three  (3)  holes  in  the  core  align  with 
the  three  (3)  lift  holes  in  the  rounding  ring.  These  holes 
are  used  with  the  three  (3)  core  alignment  cables  to  center 
the  core. 


Remove  the  three  (3)  legged  sling. 


Install  the  three  (3)  each  TXimbuckle  assemblies  items  59,  | 
61  and  62  of  IX*g.  C12026,  used  to  hold  the  top  rounding  ring 
in  position. 
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OPER 

Q.A. 

5.3.11 

Install  the  three  (3)  each  core  centering  calbes  item  42, 

63  and  64  of  Dwg.  C12026. 

o 

5.3.12 

Center  the  core  vithin  .060  inches  and  record  below: 

0°  120°  240° 

o 

0 

5.3.13 

Tighten  the  three  core  hold  down  nuts  to  snug. 

o 

5.3.14 

Weigh  the  completed  casting  tooling  assembly  and  record 
weight  below.  See  CWR  No. 

o 

0 

Weieht 

$ 

5.3.15 

Cover  cartridge  using  polyethylene.  Also  cover  samples  as 
required. 

o 

5.3.16 

Area  Foreman  or  Working  Leader  and  Q.C.  review  Operations 

5.0  through  5.3.15  for  proper  and  complete  entries  on  each 
operation. 

o 

0 

5.3.17 

Transport  cartridge  to  casting  oven  (Station  0980)  and 
sanqples  to  Station  0650,  using  5,000  lb.  capacity  truck 
or  trailer. 

0 

5.4 

PREPARATION  OF  CASTING  OVQJ  (STATION  0980) 

5.4.1 

OPEN  door  to  oven  shelter. 

5.4.2 

Hove  oven  shelter  away  from  oven. 

5.4.3 

Check  oven  and  stands  for  cleanliness  and  clean  as  required. 

0 
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OPER 

Q.A. 

5.4.4 

Adjust  oven  stand  height  to  pin  hole  Mo.  12. 

o 

5.4.5 

Ensure  oven  stand  is  level,  level  as  required. 

o 

5.4.6 

Install  work  stands  as  required. 

5.5 

INSTALLATION  IN  OVEN  (STATION  0980) 

5.5.1 

Center  crane  hook  over  cartridge.  Place  lifting  eye  over 
crane  hook,  lift  the  cartridge  and  place  on  the  adjustable 
oven  stand  in  designated  area  marked  on  stand.  Disconnect 
and  remove  crane. 

o 

5.5.2 

i 

En.su’-*>  that  core  holddown  rods  are  properly  locked  and  the 
threi-  (3)  core  centering  cables  are  tight.  Install  core 
cover. 

o 

5.6 

ASSEMBLY  OF  SIDE  CASTING  TOOLING  (STATION  0980) 

Install  clean,  assembled  oven  valve  and  Extension  I\ibe 
(7200-192-252)  as  required. 

o 

* 

5.6.1 

Assemble  the  360°  Casting  Spider  (C10053-24-31)  with  30" 
tubes  and  90°  elbows  and  Install  over  the  top  of  the  core. 

o 

5.6.2 

Install  the  interior  casting  tooling  consisting  of  one  (1) 
6.0"  SS  pipe  with  a 90°  bend  on  one  end,  and  one  (1)  6.0" 

SS  pipe  long  enough  to  center  the  opening  of  the  90°  bend 
over  the  center  of  the  360°  casting  spider. 

o 

5.6.3 

Install  casting  line  support  under  spider. 

0 
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OPER 

Q.A. 

5.6.4 

Mask  *11  clasps,  nuts,  and  threaded  por.ions  of  c lamps,  and 
core  centering  cables  vith  vinyl  tape  as  required  to  protect 
threaded  areas. 

o 

5.6.5 

Install  casting  height  indicators  (4)  equally  spaced  around 
rounding  ring. 

O 

5.6.6 

Ensure  that  internal  casting  tooling  is  secure. 

o 

5.6.7 

Install  6"  diameter  metal  cap  on  inlet  of  oven  valve  and 
secure. 

o 

5.6.8 

t 

Ensure  that  oven/oven  lid  mating  interfaces  are  free  of 
foreign  particles. 

o 

5.6.9 

Clean  both  sides  of  each  oven  lid  sight  glasses  vith  glass 
cleaner. 

o 

5.6.10 

Q.C.  check  centering  of  core  at  three  (3)  equally  spaced 
angular  locations  and  record. 

n° 

0 

u 

120° 

240° 

5.6.11 

Inmed lately  prior  to  oven  lid  installation.  Area  Foreman 
make  inspection  of  the  lined  cartridge  for  visible  signs 
of  contamination.  Area  Foreman  or  Working  Leader  to  record 
oven  being  used,  time  and  date  when  the  lined  cartridge 
was  installed  in  the  oven.  Notify  Project  Engineer  if 
contamination  exists. 

o 

OVEN  NO. 

TIME  DATE 

E-87 


1.43.2  REV.  B PAGE  14  OF  29 

(PP0658) 


OPER 

O.A. 

5.6.12 

Install  oven  lid,  checking  position  of  guide  lugs.  Allow 
slings  to  go  slack. 

o 

5.6.13 

Disconnect  hoist  from  oven  lid  and  position  hoist  away  from 
oven. 

o 

5.6.14 

Connect  oven  lamp  system  and  turn  oven  lamps  ON. 

o 

5.7 

PREHEAT  AND  LINER  CURE  (STATION  0980) 

o 

5.7.1 

CLOSE  vent  valves. 

5.7.2 

Turn  air  circulation  fan  ON. 

o 

5.7.3 

Install  oven  recorder  charts  and  mark  significant  start  and 
stop  times  as  they  occur.  Record  cartridge  serial  number 
and  data  on  recorder  chart.  Change  charts  daily.  Add 
appropriate  completed  oven  charts  to  this  IQOP. 

o 

5.7.4 

For  preheat  set  temperature  controller  to  14g°F.  Set 
temperature  control  on  In-Line  Heater  to  200°F. 

o 

5.7.5 

Preheat  cartridge  for  15-17  hours  to  cure  the  UTL-0040A 

Liner  at  140°  + 10°F.  Hold  in  oven  at  130°F-150°F  for  no 
more  than  24  hours  prior  to  casting  propellant.  Liner  cure 
and  preheat  to  start  at  time  oven  reaches  140°  + 10°F. 

Record  the  following: 

IN  OUT 

TIME:  DATE:  TIME:  DATE: 

OVEN  TEMP:  °F  °F 

o 

0 

5.7.6 

Assure  no  foreign  objects  on  liner  or  restrictor.  Nctify 
Project  Engineer  of  any  objects. 

0 

NOTE 


Casting  must  start  within  24  hours 
of  completion  cure. 
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OPER 

O.A. 

5.7.7 

Turn  oven  fan  OFF,  prior  to  start  of  vacuum. 

o 

5.7.8 

Close  oven  valve. 

5.7.9 

OPEN  oven  vacuum  valve. 

5.7.10 

Turn  vacuum  pump  ON. 

5.7.11 

Pull  vacuum  in  oven  to  a minimum  of  75  mu  Hg  (or  less)  and 
record  . 

o 

5.7.12 

Project  Engineer  examine  lined  cartridge  while  under  vacuum 
to  determine  if  unbonds  exist  as  demonstrated  by  bubbles 
under  the  sidewall  insulation.  If  bubbles  exist,  DOCUMENT 
the  event. 

o 

5.8 

CASTING  OPERATION  (STATION  0980) 

1 note  1 

Absolute  pressure  shall  be  at  or 
below  75  mn  Hg  for  casting.  Com- 
pletion of  casting  the  final  batch 
may  be  cast  at  ambient  pressure. 

ms 

Notify  Area  Foreman  and  Process 

Engineer  of  any  unusually  long 
casting  times  (over  40  minutes). 

5.8.1 

Prepare  mix  bowl  and  propellant  samples  per  IQOP  and  P.O.P. 
6.8.1. 

0 

- 
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5.8.2 


5.8.3 


5.8.4 


5.8.5 


5.8.6 


Remove  the  6"  diameter  metal  cap  from  oven  valve  and  install 
black  rubber  hose  assembly  consisting  of  2 each  6"  Laddish 
ferrule  and " of  rubber  hose  damped  to  ferrule. 


Install  the  6"  diameter  metal  cap  on  open  end  of  black 
rubber  hose  assembly. 


Position  mix  bowl  adjacent  to  oven  to  allow  connection  of 
casting  line. 


NOTE 


Install  grounding  strap. 


Remove  6"  diameter  metal  cap  from  black  rubber  hose  assembly 
and  mix  bowl  discharge  tube.  Connect  casting  line  to  mix 
bowl. 


Receive  Q.C.  Lab  acceptance  of  each  propellant  batch  from 
Area  Foreman  prior  to  casting.  After  Q.C.  Batch  Acceptance 
is  received,  begin  casting.  Record  propellant  batch  data 
below. 


mssm 


Do  not  exceed  15  psi  on  400  gallon 
mix  bowl. 


Batch 


IQ.C.  Acceptance 

tefdgg 


Start 


Finish 

Sflgt 


Vacuum 
W of  Hg 


Pot 

team 


o 


0, 


o 


Q 


m 


OPER 


O 


Q.A. 
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5.8.7 


5.8.8 


5.8. 8.1 


5.8.9 


5.8.10 


5.8.11 


5.8.12 


5.8.13 


5.8.13.1 


Connect  station  air  line  to  mix  bowl  pressure  lid  and  slowly 
pressurize  mix  bowl  to  approximately  15  psig.  Do  not  exceed 
allowable  pressure  of  15  psig. 


Connect  station  air  line  to  mix  bowl  discharge  valve  air 
motor  open  line  fitting. 


Disengage  lock  on  discharge  valve  located  under  bowl. 


OPEN  oven  valve. 


OPEN  mix  bowl  discharge  valve. 


Remove  station  air  line  from  the  open  line  fitting  «.nd 
reconnect  to  the  mix  bowl  discharge  valve  air  motor  close 
line  fitting. 


NOTE 


Do  not  turn  onair  at  this  time. 


Observe  propellant  flow  and  cast  until  mix  bowl  is  empty 
or  until  propellant  reaches  the  bottom  of  the  casting  level 
indicator. 


Rubber  hose  will  collapse  when 
bowl  is  empty. 


CLOSE  mix  bowl  discharge  valve.  Remove  air  line. 


Lock  mix  bowl  discharge  valve. 
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5.8.14 


5.8.15 


5.8.16 


5.8.17 


5.8.17.1 


5.8.18 


5.8.19 


5.8.20 


CLOSE  oven  valve. 


On  final  batch  complete  Step  No.  5.9.3  before  disconnecting 
propellant  pot. 


Disconnect  air  line  from  mix  bowl  pressure  lid  and  open 
vent  valve. 


Disconnect  casting  line  from  mix  bowl  discharge  tube. 


Disconnect  grounding  strap. 


Install  6"  diameter  metal  cap  on  casting  line. 


Install  6"  diameter  metal  cap  on  mix  bowl  discharge  tube 
and  send  mix  bowl  to  Station  0560  and  recycle  per  P.O.P. 
2.91.5. 


Repeat  Steps  5.8.1  through  5.8.19  until  cartridge  unit  is 
cast  to  bottom  of  casting  height  indicator. 


Retain  last  mix  bowl  at  oven  for 
possible  propellant  top-off  re- 
quirements. 
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5.9 


5.9.1 


5.9.2 


[ 

5.9.3 


t 

f 


POST-CASTING  OPERATIONS  (STATION  0980) 

Close  vacuum  valve.  Turn  vacuum  pump  OFF.  OPEN  oven  vent 
valve. 

I NOTE  | 


Hand  operated  vent  valve  at  oven 
may  be  used  to  vent  oven. 


CAUTION 


Prior  to  removing  oven  lid,  vacuum 
must  be  released  and  oven  light  cord 
must  be  disconnected. 


NOTE 


When  removing  oven  lid  durin  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to  be 
placed  over  the  conqponent.  After 
the  grain  is  protected,  remove  the 
lid  and  move  the  shelter  over  the 
oven.  Conduct  all  finishing  opera- 
tions under  the  protection  of  the 
shelter.  Use  only  conductive 
plastic  sheeting  to  cover  loaded 
components . 


Remove  oven  lid.  Position  oven  lid  on  wooden  blocks 
adjacent  to  oven  in  designated  area. 


Ensure  that  propellant  is  cast  to  + inches 

below  the  top  of  the  cartridge  rounding  ring.  If  more  pro- 
pellant is  required  add,  using  side  casting  system.  Do  not 
use  propellant  that  has  been  scraped  from  the  sides  of  the 
pot  or  the  casting  lines.  Disconnect  mix  bowl. 


NOTE 


Remove  excess  propellant  using 
non-metalllc  tools. 
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5.9.4 


5.9.5 


5.9. 5.1 


5.9.6 


5.10 


5.10.1 


5.10.2 


OPEN  valve. 


Remove  casting  tube  assembly,  oven  valve,  open  extension 
tube,  casting  height  indicator,  core  cover,  360°  casting 
spider,  and  masking  on  core  centering  cables. 


Install  10"  diameter  metal  cap  on  oven  casting  line  port. 


H 


To  avoid  trapping  air  vriien  troweling 
propellant,  jiggle  the  trowel  as  it 
moves  over  the  propellant  surface. 

Do  not  drag  the  trowel  to  cause 
folding  of  the  propellant. 


Trowel  propellant  surface  smooth  and  level  tc  ______  ± 

______  inches  below  the  top  surface  of  the  cartridge  round- 
ing ring.  Provide  360®  propellant  fillet  V'  high  minimum  at 
sidewall  interface. 


CURING  IN  OVEN  (STATION  0980) 

NOTE 


For  those  operation  steps  not 
coiqplied  with  (due  to  different 
types  of  cure)  N/A  operation 
step  circle. 


Install  oven  lid,  checking  position  of  guide  lugs. 


Start  up  oven  per  Station  P.O.P.  2,71.1. 
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i ' 5.10.3  Cure  propellant  a total  of  240  + 12  hours  at  140°F  + 10°F. 

3 (Cure  time  starts  when  oven  temperature  reaches  a minimum 

S’  of  130°F.) 

OVEN  USED: 

i 

; TIME  IN: TEMP:  °F 


TIME  OUT:  TEMP:  °F 


5.11  CARTRIDGE  REMOVAL  FROM  OVEN  (STATION  0980) 

5.11.1  Using  crane,  remove  oven  lid  as  required. 


CAUTION 


When  removing  oven  lid  during  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to 
be  placed  over  component.  After 
the  grain  is  protected,  remove 
the  lid  and  move  the  oven  shelter 
over  the  oven  for  protection. 

Conduct  all  finishing  operations 
under  the  protection  of  the  shelter. 
Use  only  conductive  plastic  sheet- 
ing to  cover  loaded  conq>onents. 


5.11.2  Check  lifting  eye  for  propellant.  Clean  if  required. 


| 5.11.3  Center  crane  hook  over  cartridge.  Place  lifting  eye  over 

E crane  hook.  Lift  and  remove  cartridge  from  oven. 

[ 5.12  CURING  IN  CURE  CONTAINER  (STATION  0980) 

i 5. 12.1  Transfer  segment  to  cure  container  Immediately  after  casting 

and  troweling  propellant  if  cartridge  is  to  be  container 
cured , 
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5.12.2 

5.12.3 

5.12.4 

5.12.5 

5.12.6 

5.12.7 

5.13 

5.13.1 


1 


Connect  oven  thermocouple  and  verify  proper  operation  of  ther 
mocouple  and  temperature  recording  equipment. 


Install  cartridge  in  cure  and  shipping  container  base.  Dis- 
connect and  remove  crane.  Level  cartridge  with  6 foot  car- 
penter level.  Retrowel  propellant  surface  to  a smooth,  level 
finish  as  required.  Using  7000-923  lift  fixture  and  crane 
install  container  side  on  base  with  an  outlet  180°  from  air 
inlet  on  base.  Remove  lift  fixture. 


Hook-up  and  operate  H-42  heater  per  P.O.P.  6.14.1. 


Cure  a total  of  240  + 12  hours  at  140°F  + 10°F.  Cure  starts 
when  container  temperature  reaches  130  F. 

CONTAINER  LOCATION:  

TIME  START:  TEMP:  °F 

TIME  COMPLETED:  TEMP:  °F 


Remove  cure  container  sides  with  7000-923  lift  fixture  and 
crane  and  place  approximately  one-half  way  between  ovens 
0961  a id  0982. 


Q.C.  review  records  and  assure  that  propellant  was  cured  240 
+ 12  hours  at  140°F  + i0°F. 


COOL  DOWN  (STATION  0980) 

Cool  down  starts  when  temperature  controller  is  changed  to  a 
75°F  setting  or  cartridge  is  removed  from  oven  or  Cure 
Container. 
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5.13.2 


5.14 


5.14.1 


5.14.2 


. U.3 


5.14.4 


Total  cartridge  cool  down  cycle  is  8 hour*  miniuura. 
TIME  START:  TEMP:  °F 


TIME  COMPLETE: 


TEMP: 


°F 


WEIGHING  OPERATIONS  (STATION  0211) 

Using  a crane  lift  the  loaded  cartridge  to  a sufficient 
height  so  that  a low  boy  trailer  may  be  positioned  under  the 
loaded  cartridge.  Lower  the  cartridge  onto  the  trailer  and 
secure.  Remove  crane. 


CAUTION 


Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  Station  0211  between  1630 
- 0700  hours  on  normal  working  day.  Non-working  days,  trans 
portation  may  be  accomplished  at  Area  Foreman's  request. 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be  removed 
Move  and  position  the  cartridge  over  the  floor  scale  and 
lower.  Remove  crane. 


Place  in  center  of  scale  and  disconnect  cartridge  from  crane 
Weigh  loaded  cartridge  rounding  ring,  casting  base  and  core 
assembly  attached.  Q.C,  observe  weighing  and  verify  con- 
figuration is  same  as  in  Operation  5.3.14.  Concur  on  weight 
Area  Foreman  or  Working  Leader  end  O.C.  complete  CWR  and 
verify  the  following: 

Record  Weight  Below: 

CWR  No.  Propellant  Weight  LBS. 
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5.14.5 

5.14.6 

5.14.7 

5.14.8 

5.15 

5.15.1 

5.15.2 

5.15.3 
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Using  crane  lift  the  loaded  cartridge  and  move  to  a location 
where  the  trailer  may  be  positioned. 


Lift  the  loaded  cartridge  to  a sufficient  height  so  that  a 
low  boy  trailer  may  be  positioned  under  the  loaded  cartridge. 
Lower  the  cartridge  onto  the  trailer  and  secure.  Remove 


OPER 


Q.A. 


crane. 


CAUTION 


Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  stripping  pad  at  Station 
0453. 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be  removed 
Lower  the  cartridge.  Remove  crane. 


STRIPPING,  TRIMMING,  INSPECTION  AND  STORAGE  (STATION  0453) 

WARNING 


A maximum  of  5 personnel  allowed 
during  core  removal,  stripping  and 
trimning  operations.  Only  1 unit 
at  one  time  on  strip  pad  0543. 


Remove  propellant  from  the  threaded  ends  of  the  three  each 
core  stabilizer  cables  before  removing  nuts.  Remove  all 
tape  and  propellant  splatter. 


Remove  three  each  core  stabilizer  cables. 


Back  off  the  three  (3)  each  core  hold  down  nuts  (C12026-51). 
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5.15.4  Raise  the  core  hold  down  rods  approximately  4.0"  by  turning 
counter  clockwise  and  hold  in  place  with  the  core  hold  down 
nuts. 


5.15.5  Remove  the  pins  from  l le  core  hold  down  rods  and  tape  to 
rods. 


CAUTION 


Do  not  exceed  9,000  pounds.  If  core 
does  not  come  loose  at  9,000  pounds 
proceed  with  Step  5,15.7. 


5,15.6  Using  crane  with  a crane  scale  plus  3-legged  handling  sling 
with  a 9,000  pound  capacity,  remove  the  core. 


If  core  comes  free  N/A  Step  5.15.7 
through  5.15.14. 


5.15.7  Attach  hydraulic  cylinder  assembly  (composed  of  items 
C12026-66  and  C12026-33)  over  the  3 hold  down  rods  and 
secure  in  place  using  3 core  hold  down  nuts  (C12026-51). 

i 


5.15.8  Attach  hydraulic  power  unit  to  hydraulic  fitting  on 
hydraulic  cylinder. 


k 


5.15.8.1  Make  gauge  mark  on  core  at  grain  level. 

CAUTION 


Do  not  exceed  a hydraulic  pressure  of 
6,000  psig  during  core  removal  opera- 
tion. If  the  core  does  not  release 
after  15  minutes,  contact  Process 
Engineer. 
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5.15.9 


Slowly  apply  hydraulic  pressure  to  the  core  in  steps  of 
500  psig.  Holding  for  15  minutes  between  steps  until  a 
hydraulic  pressure  of  6,000  pslg  is  obtained.  Release 
hydraulic  pressure  and  again  slowly  increase  pressure  to 
6,000  psig.  When  core  comes  loose,  gauge  mark  will  be 
approximately  1%"  to  2¥'  above  the  grain  surface.  Record 
PSI  force  required  to  release  the  core  from  the  propellant 
and  the  time. 


OPER 


JLAl 
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PSI  TIME 


CAUTION 


Care  must  be  exercised  to  prevent 
contamination  by  hydraulic  fluid. 


5.15.10 


Release  hydraulic  pressure  by  moving  fluid  directional  flow 
selector  to  opposite  position. 


5.15.11 


Disconnect  hydraulic 
snap-tite  fittings. 


lines  and  replace  cap  protectors  in 


5.15.12  Coil  hydraulic  lines  and  replace  on  rack  for  future  use. 


5.15.13 


5.15.14 


Remove  the  3 core  hold  down  nuts  securing  the  hydraulic 
cylinder  assembly.  Remove  the  hydraulic  cylinder  assembly. 


Using  the  overhead  crane  with  a crane  scale,  3-legged  handl- 
ing sling,  remove  the  core 


o 

o 


r 

<_ 


CAUTION 


Do  not  exceed  9,000  pounds  with  sling 
attached.  If  core  does  not  come  loose 
at  9,000  pounds  notify  Process  Engineer. 


5.15.15 


Secure  core  on  core  pallet. 


Remove  crane  and  handling  sling 
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5.15.16  Record  the  following: 

CORE  REMOVED:  DATE: TIME: 

I CAUTION  1 


Extreme  care  must  be  exercised  to 
prevent  damage  to  teflon  coating. 


NOTE 


OPER 


Rounding  ring,  baseplate,  "0"  Ring  and 
core  cleaning  and  storage  may  be  com- 
pleted at  any  time  prior  to  completion 
of  Step  5.16.5. 


5.15.17 


Using  non-metallic  scrapers  and  1,1,1,  Trichloroethane, 
remove  all  propellant  from  core  and  wipe  clean  with  cheese- 
cloth dampened  with  1,1,1,  Trichloroethane.  Return  core  to 
GPAO  or  Station  0211  for  storage. 


5.15.17.1  Release  tumbuckles  on  3 each  cables  securing  rounding  ring 
to  baseplate.  Remove  cables  at  rounding  ring. 


5.15.18  Using  overhead  crane  with  3-legged  sling,  lift  and  remove 
the  top  rounding  ring  (C12026-12-01) , clean  rounding  ring, 
and  return  to  Station  0210  or  storage. 


5.15.19  Clean  off  propellant  splashings  on  case  insulation. 


5.15.20  Trim  flashings  from  bore  interface  until  level  with  aft 
propellant  surface. 


5.15.21 


Install  Lift  Fixture  (C10294)  on  crane.  Center  lift  fixture 
cartridge  and  lower  until  pins  will  engage  holes  in  cart- 
ridge. Lock  pins  in  place.  Lift  cartridge  until  it  clears 
center  post  of  baseplate. 
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5.15.22 


5.15.23 


5.15.24 


Position  6 each  18"  x 24"  blocks,  double  stacked  in  3 equal 
spaces  under  cartridge.  Lower  until  cartridge  touches 
blocks. 


Remove  rubber  restrictor  .3"  + .1"  inboard  of  propellant 
bore  using  Boning  Knife  and  upward  strokes.  Clean  as 
required.  Cognizant  Engineer  to  be  present  during  operatior 


Examine  all  exposed  propellant  surfaces  for  raised  or  de- 
pressed areas.  Areas  1.0''  or  loss  in  diameter  are  to  be 
left  undisturbed.  All  raised  or  depressed  areas  of  greater 
than  1.0"  in  diameter  are  to  be  explored,  trimmed,  and 
blended. 
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5.15.25  Visually  inspect  for  bonding  separation 
between  propellant  and  lifter. 


AfQC 
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5.15.26  Visually  inspect  for  cracking  or  voids. 
No  cracks  allowed.  No  voids  with  a 
dimension  greater  than  1.0  inch  allowed. 


«‘OC 


5.15.27  Measure  and  record: 


Bore  DIA: 


Grain 

Length 


Fwd 


Center 

Aft 

0°  90°  180°  270° 
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(Xjo&Qft 


Q CHANGE  ORDER 


.ATT  *0.' 

Cl 1479-03-01 


TITLE 

LOADED  CARTRIDGE  - ELSH 


0 AT  C CNSINttA 


CONE I SUAATI ON  AUTHOAITY 

N/A 


QR/IDR  RECORD 


□ IDR  PLAN 

IDGE  - ELSH 

0 A T C lou  Y-A  S S U * AN  CE  ( 

CHANCE  OADC  A AtCOAD 

OPERATIONS 


*£L.  ho. 

f *•£  1 

. 
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OTY*  SERIAL  NO., 

#ev. 

1 

N/C 

NOT  ASSV-CNO  iTem 

N/A 

COMPL. 

STAMP 
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GENERAL  INSTRUCTIONS 

A.  This  O&QR  provides  the  authority  end  attached  documentation  for  process- 
ing a Loaded  Cartridge  P/N  C11479-03-01  for  Contract  F04611-76-C-0010. 

B.  APPLICABLE  DOCUMENTS 
Required 

Drawings  Rev.  ECO  Title 

C11479  A 20159  Loaded  Cartridge 

Plans  and  Procedures 


ECO  Title 

20159  Loaded  Cartridge 

PCN  Title 

None  Loaded  Cartridge  - ELSH 

PCN  Title 

None  Styrofoam  Cure  Container 

Basic-1  Start-Up 

None  Contaminated  Tool  Cleaning  and 

Solvent  Reclamation  Station  065C 

None  Weighing  Techniques 

None  Abrasive  Cleaning  of  Hardware 

None  H-42  Heater  Operation 

ECO  Title 

- Marking  and  Identification 


1.43.3 

(PP0659) 

2.7.1 

2. 7. 1.1 

2.91.5 

6.2.1 
6.9.2 
6.14.1 

Specifications 

40GS-90404 


Rev. 

C 

Basic 

C 


F-105 


UTC  3409A  (11/67) 


IQOP 

Rev, 

PCN 

Title 

1.43.8 

(PP0664) 

Basic 

- 

UTL-0040A Liner  Premix 

1.43.21 

(PP0677) 

Basic 

- 

UTL-0040Al'iner  Mix 

1.43.10 

(PP0666) 

Basic 

- 

Oxidizer  Prep  - UTP-18803A 

1.43.22 

(PP0678) 

A 

- 

Fuel  Master  Batch  -UTP-18803A 

1.43.12 

(PP0668) 

C 

- 

Propellant  Mix  - UTP-18803A 

1.43.13 

(PP0669) 

A 

A 

- 

Bond-In  Tension  (BIT) 
Specimens 

Reference 

IQOP 

Rev. 

PCN 

Title 

1.43.14 

(PP0670) 

Basic 

- 

AL-227-70 

Station  Foreman 

coordinate  all 

parts  and 

materials  requisitioning  and 

transportation  requirements  through  completion. 

E.  Direction  of  rotation  when  taking  measurements  is  clockwise,  forward 
looking  aft. 

F.  All  temperature  recording  charts  are  to  be  identified  with  P/N,  S/N 
end  Date.  All  Start  and  Stop  times  are  to  be  clearly  identified.  All 
Charts  are  to  be  attached  to  O&QR  upon  completion. 

G.  All  operations  performed  shall  be  performed  within  the  srope  of  CSD 
Safety  Manual. 

H.  All  parts,  components  and  materials  shall  have  evidence  of  Quality 
Assurance  Acceptance  prior  to  issue  to  Process  Operations. 

J.  Operator,  Area  Foreman  or  Quality  Assurance,  as  applicable,  shall 
stamp  only  those  operations  for  which  a circle  A is  indicated 
on  the  Completion  Stamp  column.  W 


F-106 


CSO  IWJC  (75/07) 


CONTINUATION  SHEET 


PART  NO. 

C11479-03-01 


plan -rev 

N/C 


Area  Foreman  notify  Quality  Control  at  least  two  (2)  hours  prior  to 
commencing  all  operation  steps  identified  with  AF/Customer  Mandatory 
Symbol  with  the  following  exceptions. 


AFVC 

□ 


4 Hours  notification  prior 
to  end  of  1st  shift  for  all 
second  shift,  weekend  and 
Holdiay  operations. 


L.  All  weighing  operations  to  be  documented  as  called  out  in  the  body  of 
IQOP,  Upon  completion  of  each  weighing  and  recording  verification  of 
weights,  Q.C,  pull  all  copies  but  hardback  of  Form  CSD-3311  and  for- 
ward to  Acceptance  Center  for  distribution. 


10  (2210)  Obtain  Parts,  Components  and  Materials,  listed  on  Configured  Parts  ( ) 

List,  from  GPAO  and/or  Company  Stores.  \ / 


20  (2210)  Process  Loaded  Cartridge  in  accordance  with  IQOP  1.43.3  in  its 

entirety. 


30  (2210)  Process  Engineer  verify  Loaded  Cartridge  P/N  C11479-03-01  process 

was  in  accordance  with  IQOP  1.43.3  and  is  acceptable. 

40  (8110)  Quality  Assurance  verify  all  acceptance  data  is  complete  and 

acceptable. 

50  (2210)  Area  Supervisor  forward  completed  Planning  Package  to  Process 

Engineering  (Small  Motor  Programs),  Building  1240. 

60  (2230)  Upon  completion  of  review  forward  complete  Planning  Package  to 

Production  Control,  Building  1240. 

70  (2122)  Production  Control  forward  completed  Planning  Package  to  Data 

Acceptance  Center,  Building  0010. 


O 

O 

o 
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1.0 

SCOPE 

1.1 

This  procedure  provides  detailed  instructions  for 
of  a Loaded  Cartridge  P/N  C11479-03-01. 

the  processing 

2.0 

SUPPORT  REQUIREMENTS 

2.1 

EQUIPMENT  AND  MATERIALS 

Name 

Part  No.  CSD  Stores  No. 

Qtju 

Heater,  Portable 

H-42 

- 

2 each 

Hardware  Prep.  Dolly 

7000-596  or  913 

- 

3 

1,1,1,  Trichloroethane 

- 

80015 

A/R 

Kraft  Paper 

- 

72562 

A/R 

Cheesecloth 

- 

36086 

A/R 

Lower  Oven  Stand 

7000-784 

- 

1 

Adjustable  Oven  Stand 

7000-783 

- 

1 

In;r*-Station  Dolly 

- 

- 

1 

Loaded  Care  Lift  Fixture 

C10294 

- 

1 

Valve  - Laddish 

- 

- 

1 

Extension  Tube 

7200-192-252 

- 

1 

Tube  - Casting  6.0"  Dia. 

- 

- 

1 

Casting  Tube  Assembly 

C01642/C01714 

- 

1 

Hose  Extension 

7000-168 

- 

1 

6"  Black  Rubber  Hose 

- 

80895 

A/R 

Vinyl  Tape 

- 

80031 

A/R 

Valve  Diaphram 

- 

80917 

A/R 

Perchloroethylene 

- 

- 

A/R 

Polyethylene  Sheet 

- 

72761 

A/R 

Casting  Tooling  Complete 

C12026 

- 

1 

80  Grit  Sandpaper 

- 

- 

A/R 

Straddle  Carrier 

7000-911 

_ 

1 
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2.2 

DOCUMENTS 

2.2.1 

Reauired 

Dr  swines 

Title 

C11479 

Loaded  Cartridge  - ELSH 

Soecifi cat ions /Forms 

Title 

40GS-90404 

Marking  and  Identification 

Plans  and  Procedures 

P.O.P.  6.14.1 

H-42  Heater  Operation 

P.O.P.  6.9.2 

Abrasive  Cleaning  of  Hardware 

P.O.P.  2.71.1 

Start-Up 

P.O.P.  2.91.5 

Contaminated  Tool  Cleaning  and  Solvent 
Reclamation  Station  0650 

P.O.P.  6.2.1 

Weighing  Techniques 

2.2.2 

Referees, 

None 

2.3 

EXTERNAL  SUPPORT 

None 

3.0 

SPECIAL  CONSIDERATIONS 

3.1 

Follow  all  Station  Safety  Procedures. 

3.2 

All  parts  and  materials 
prior  to  use. 

shall  have  evidence  of  Q.C.  Acceptance 

3.3 

All  operations  shall  be  performed  in  the  sequence  presented.  All 
out-of-sequence  operations  shall  be  accomplished  using  a Procedure 
Change  Notice  (PCN), 

3.4 

Operator,  Area  Foreman 

or  Quality  Assurance,  as  applicable,  shall 

stamp  only  those  operations  for  which  a circle  is  indicated 
in  the  OPER,  or  Q.A.  columns.  The  date  the  V-'  operation  is 
performed  shall  be  entered  beneath  each  respective  stamp. 
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Changes  to  this  procedure  shall  be  accomplished  by  issuance  of 
appropriate  PCN' s,  PCN’s  shall  be  annotated  at  the  affected 
operation  within  the  body  of  the  procedure. 

Record  all  data  per  requirements  of  IQOP, 

WARNING/CAUTION  inserts  are  followed  by  special  or  safety  instruc- 
tions to  be  accomplished. 

Grain  Protectors  (7001-002)  should  remain  installed  when  the  cart- 
ridge is  being  worked  on.  Dust  Cover  (7000-837)  shall  be  installed 
on  the  cartridge  whenever  it  is  not  being  worked  on. 


NOTE 


When  Grain  Protectors  are  not 
in  use,  stack  so  that  RTV'd 
surfaces  are  protected. 

All  propellant  Surface  Spills  Only  shall  be  cleaned  up  immediately. 
In  the  event  of  a major  soillr  (i.e.,  propellant  spilled  onto  oven 
floor),  no  attempt  shall  be  made  to  clean  up  until  cartridge  has 
been  removed  from  the  area.  Notify  Health  and  Safety  Engineering 
immediately  of  all  major  spills. 

In  raining  or  foggy  weather,  motor  unit  shall  be  covered  with 
Polyethylene  sheeting  during  outside  operations,  during  installa- 
tion in  oven,  and  during  casting  tooling  set  up. 

A static  electricity  grounding  cable  shall  be  connected  to  mix  bowl 
trailer  while  it  is  at  oven  area. 


PREREQUISITES 

Verify  that  all  drawings  specified  as  required  for  the  accomplish- 
ment of  this  procedure  are  valid  and  available  for  the  work  area. 

Ensure  all  hoisting  and  lifting  equipment  associated  with  this 
procedure  displays  evidence  of  current  certification. 

Ensure  all  precision  measurement  equipment  associated  with  this 
procedure  displays  evidence  of  current  calibration  status  at  time 
of  use. 

Station  Foreman  shall  ensure  that  liner  cure  oven  is  clean  and 
free  of  debris. 

Operator  shall  read  Hazardous  Material  Bulletin  on  l,i,l,  Tri- 
chloroethane  and  Methylene  Chloride  and  Perchioroethylene. 

Operator  shall  read  Safety  Regulation  No.  19.  (Airless  and 
Compressed  Air  Spray  Painting  Operation.) 
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DETAILED  OPERATIONS 

CARTRIDGE  PREPARATION  (STATION  0210/0211) 

Area  Foreman  verify  receipt  of  cartridge  P/N  

and  record  serial  number  . Visually  check 

insulation  for  irregularities.  Any  irregularities  noted 
at  anytime  during  processing  operations  shall  be  reported 
to  the  cognizant  Process  Engineer  immediately. 


Using  Lift  Fixture  (C10294)  lift  and  place  the  empty  cart- 
ridge onto  the  Hardware  Preparation  Dolly.  Remove  the 
Lift  Fixture, 


NOTE 


Support  Restrictor  using  1"  x 8" 
boards. 


Using  60-120  grit  abrasive  cloth,  lightly  sar.d  inside  sur- 
faces of  the  insulated  cartridge  to  remove  all  gloss  and 
surface  contaminants. 


Cover  Restrictor  with  Kraft  paper. 


Using  clean  cheesecloth  dampened  with  clean  1,1,1,  Trich- 
loroethane  solvent,  thoroughly  wash  a 4-6  square  foot  area 
on  insulation  sidewall.  Discard  cheesecloth  after  wiping 
area.  Rewipe  area  with  a clean  cloth  dampened  with  1,1,1, 
Trichloroethane.  Repeat  as  necessary  until  cloth  shows  no 
sign  of  contamination.  Sidewall  insulation,  and  sidewall 
of  the  cartridge  shall  be  cleaned  from  Aft  to  Forward, 
progressively  by  section,  e.g..  Aft  insulation,  cartridge 
sidewall. 


NOTE 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 


EJSS85BBSC 


(PP0659) 


5.1.6 

5.1.7 


5.1.8 


5.1.9 


5.2 


5.2,1 


5.2.2 


Remove  Kraft  paper  from  restrictor. 


If  there  are  water  spots  on  restrictor,  remove  by  washing 
with  detergent  and  rinse  carefully  with  water  prior  to 
cleaning  with  solvent. 


Wash  restrictor  with  1,1,1,  Trichloroethane  washing  from 
O.D.  to  I.D.  Wash  a 4-6  square  foot  area,  discard  cheese- 
cloth after  wiping  area.  Rewipe  area  with  a clean  cloth 
dampened  with  1,1,1,  Trichloroethane.  Repeat  as  necessary 
until  cloth  shows  no  sign  of  contamination. 


NOTE 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 


Visually  inspect  cleanliness  of  insulated  surfaces. 


LINER  PREHEAT  AND  LINING  (STATION  0210/0211) 

+ 10°F 

Preheat  cartridge  at  215°F  - 0CF  for  a minimum  of  120 

hours.  Record  below: 

Time  Started:  Temp:  °F 


Time  Ended: 


Temp: 


°F 


Cool  cartridge  to  a surface  temperature  of  115°  + 15°F 
prior  to  applying  UTL-Q040A  Liner.  Record  surface 
temperature. 

Surface  Temperature  


OPER 

O.A. 

o 

0 

0 

0 

0 

o 

0 
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OPER 

Q.A. 

5.2.3 

Q.C.  verify  the  following  application  of  UTL-0040A  liner 
is  to  be  applied  following  the  sequential  continuous  com- 
pletion of  the  120  hour  minimum  pre-heat.  Surface  tempera 
ture  of  the  cartridge  is  to  be  a minimum  of  100°F  to  a 
maximum  of  130°F,  before  the  application  of  the  UTL-0040A 
Liner . 

■ 

o 

5.2.4 

Obtain  Q.C.  accepted  UTL-0040A  Liner  and  record  Batch  No. 
below. 

o 

Batch  Number 

5.2.5 

Prepare  all  samples  per  IQOP  1.43.13. 

o 

5.2.6 

Apply  a coat  of  approximately  25  lbs.  of  UTL-0040A  Liner 
to  the  entire  inside  surface  of  the  cartridge  and  restric- 
tor using  new  brushes  as  required  (.020  liner  on  all  sur- 
faces) . 

o 

NOTE 

Keep  the  liner  out  of  the  lift  holes. 

5.2.7 

Q.C,  verify  liner  coat  applied  is  between  20  to  30  lbs. 
and  entire  inside  surface  is  completely  covered. 

0 

Tare,  Liner  Gross  Weight  1 | 

Tare,  Weighed  Back 

vcwf* 

Net  Liner  Weight 

5.3 

CASTING  TOOLING  PREPARATION  AND  INSTALLATION  (STATION 
0210/0211) 

5.3.1 

Using  the  Lift  Fixture  (C10294)  lift  the  lined  cartridge 
to  a convenient  working  height. 

0 
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5.3.2 


5.3.3 


5.3.4 


5.3.5 


5.3.6 


5.3.7 


5.3.8 


5.3.9 


Ensure  that  the  Plywood  Ring  (C12026-17-01)  is  removed 
from  the  Baseplate  (C12026 -01-01) . 


Lower  the  cartridge  into  the  Ea1  pplate  (C12026-01-01). 


Remove  the  Lift  Fixture  (C10294). 


Wash  down  core  with  a clean  white  cloth  dampened  with 
1,1,1,  Trichloroethane.  Spray  or  wipe  the  core  with  a 
solution  of  257.  Dow  Coming  High  Vacuum  Grease  and  757. 
Methylene  Chlororide.  At  completion  of  spraying  opera- 
tions using  three  legged  sling  raise  the  core  and  check 
that  the  Fwd  edge  of  the  core  that  mates  with  the  forward 
restrictor  is  free  of  dirt,  liner,  oil,  etc.  Lower  this 
core  over  the  three  (3)  alignment  pins  located  in  the 
Baseplate.  Do  not  lower  the  core  completely  at  this  time 


Install  the  three  (3)  each  Hold  Down  Rods  (C12026-14-01) . 


NOTE 


Do  not  tighten  the  Hold  Down  Nuf 
at  this  time. 


Lower  core  completely  onto  the  restrictor.  Remove  the 
Three  Legged  Sling. 


Lower  the  rounding  ring  into  theAft  end  of  the  motor  case 
insuring  that  the  three  (3)  holes  in  the  core  align  with 
the  three  (3)  lift  holes  in  the  rounding  ring.  These 
holes  are  used  with  the  three  (3)  core  alignment  cables 
to  center  the  core. 


Remove  the  three  (3)  legged  sling. 
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Install  the  three  (3)  each  Turobuckle  assemblies  items  59 
61  and  62  of  Dwg.  C12026,  used  to  hold  the  top  rounding 
ring  in  position. 


Install  the  three  (3)  each  core  centering  cables  item  42, 
63  and  64  of  Itog.  C12026. 


Center  the  core  within  .060  inches  and  record  below: 


■o 

o 


oo 


Tighten  the  three  core  hold  down  nuts  to  snug. 


Weigh  the  completed  casting  tooling  assembly  and  reci.-d 
weight  below.  See  CWR  No.  . 

Weight  


OO 


Cover  cartridge  using  polyethylene.  Also  cover  samples 
as  required. 


Area  Foreman  or  Working  Leader  and  Q.C,  review  Operations 
5.0  through  5.3,15  for  proper  and  conylete  entries  on  each 
operation. 


OO 


Transport  cartridge  to  casting  oven  (Station  0980)  and 
samples  to  Station  0560,  using  5,000  lb.  capacity  truck 
or  trailer. 


o 


PREPARATION  OF  CASTING  OVEN  (STATION  0980) 


OPEN  door  to  oven  shelter. 
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5.4.2  Move  oven  shelter  away  from  oven. 


5.4.3  Check  oven  and  stands  for  cleanliness  and  clean  as 
required. 


5,4.4  Adjust  oven  stand  height  to  pin  hole  No.  H. 


5.4.5  Ensure  oven  stand  is  level.  Level  as  required. 


5.4.6  Install  work  stands  as  required. 


OPER  lO.A. 


5.5  INSTALLATION  IN  OVEN  (STATION  0980) 

5.5.1  Center  crane  hook  over  cartridge.  Place  lifting  eye  over 
crane  hook,  lift  the  cartridge  and  place  on  the  adjustable 
oven  stand  in  designated  area  marked  on  stand.  Disconnect 
and  remove  crane. 


O 


5.5.2  Ensure  that  core  holddown  rods  are  properly  locked  and  the 
three  (3)  core  centering  cables  are  tight.  Install  core 


cover. 


O 


5.6.1 


ASSEMBLY  OF  SIDE  CASTING  TOOLING  (STATION  0980) 

Install  clean,  assembled  oven  valve  and  Extension  Tube 
(7200-192-252)  as  required. 


Assemble  the  360°  Casting  Spider  (C10053-24-31)  with  30" 
tubes  and  90°  elbows  and  install  over  the  top  of  the  core. 
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5.6.2 


Install  the  Interior  casting  tooling  consisting  of  one  ■ / X 
(1)  6.0"  SS  pipe  with  a 90°  bend  on  one  end,  and  one  (1)  ( ) 
6.0"  SS  pipe  long  enough  to  center  the  opening  of  the  90°  'X-X 
bend  over  the  center  of  the  360°  Casting  Spider. 


5.6.3  Install  casting  line  support  under  spider. 


O 


5.6.4  Mask  all  clamps,  nuts,  and  threaded  portions  of  clamps, 
and  core  centering  cables  with  vinyl  tape  as  required  to 
protect  threaded  areas. 


»‘0 


5.6.5  Install  casting  height  indicators  (4)  equally  spaced 
around  rounding  ring. 


O 


5.6.6  Ensure  that  internal  casting  tooling  is  secure. 


O 


5.6.7  Install  6"  diameter  metal  cap  on  inlet  of  oven  valve  and 
secure. 


5.6.8  Ensure  that  oven/oven  lid  mating,  interfaces  are  free  of 
foreign  particles. 


O 


5.6.9  Clean  both  sides  of  each  oven  lid  sight  glasses  with  glass 
cleaner. 


O 


5.6.10  Q.C.  check  centering  of  core  at  three  (3)  equally  spaced 
angular  locations  and  record. 


O 
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5.6.11 


5.6.12 


5.6.13 


5.6.14 


5.7 


5.7.1 


5.7.2 


5.7.3 


5.7.4 


Immediately  prior  to  oven  lid  installation,  Area  Foreman 
make  inspection  of  the  lined  cartridge  for  visible  signs 
of  contamination.  Area  Foreman  or  Working  Leader  to 
record  over  being  used,  time  and  date  when  the  lined  cart- 
ridge was  installed  in  the  oven.  Notify  Project  Engineer 
if  contamination  exists. 

OVEN  no;  

TIME  DATE  


Install  oven  lid,  checking  position  of  guide  lugs.  Allow 
slings  to  go  slack. 


Disconnect  hoist  from  oven  lid  and  position  hoist  away 
from  over.. 


Connect  oven  lamp  system  and  turn  oven  lamps  ON. 


PREHEAT  AND  LINER  CURE  (STATION  0980) 
CLOSE  vent  valves. 


Turn  air  circulation  fan  ON. 


Install  oven  recorder  charts  and  mark  significant  start 
and  stop  times  as  they  occur.  Record  cartridge  serial 
number  and  data  on  recorder  chart.  Change  charts  daily. 
Add  appropriate  completed  oven  charts  to  this  IQOP. 


For  preheat  set  temperature  controller  to  140°F.  Set 
temperature  control  on  In-Line  Heater  to  200°F. 


OPER 

O.A. 

0 

o 

o 

o 

0 

0 

0 

0 
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5.7.5 


5.7.6 


5.7.7 


5.7.3 


5.7.9 


5.7.10 


5.7.11 


5.7.12 


Preheat  cartridge  for  15-17  hours  to  cure  the  UTL-0040A 
Liner  at  140°  + 10°F.  Hold  in  oven  at  130°F-150°F  for  no 
more  than  24  hours  prior  to  casting  propellant.  Liner 
cure  and  preheat  to  start  at  time  oven  reaches  140°  + 10°F 
Record  the  following: 


IN OUT 

TIME:  DATE:  TIME:  DATE: 


OVEN  TEMP: 


Assure  no  foreign  objects  on  liner  or  restrictor.  Notify 
Project  Engineer  of  any  objects. 


NOTE 


Casting  must  start  within  24  hours 
of  completion  cure. 


Turn  oven  fan  OFF,  prior  to  start  of  vacuum. 


Close  oven  valve. 


OPEN  oven  vacuum  valve. 


Turn  vacuum  pump  ON. 


Pull  vacuum  in  oven  to  a minimum  of  75  mm  Hg  (or  less) 
and  record  , 


Project  Engineer  examine  lined  cartridge  while  under 
vacuum  to  determine  if  unbonds  exist  as  demonstrated  by 
bubbles  under  the  sidewall  insulation.  If  bubbles  exist, 
DOCUMENT  the  event. 


! OPER 

Q.A.  1 

o o o o o 

o 

fe 
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5.8 


5.8.1 


5.8.2 


5.8.3 


5.8.4 


5.8.5 


CASTING  OPERATION  (STATION  0980) 


NOTE 


Absolute  pressure  shall  be  at  or 
below  75  ram  Hg  for  casting.  Com- 
pletion of  casting  the  final  batch 
may  be  cast  at  ambient  pressure. 


NOTE 


Notify  Area  Foreman  and  Process 
Engineer  of  any  unusually  long 
casting  times  (over  40  minutes). 


Prepare  mix  bowl  and  propellant  samples  per  IQOP  and  P.O.P 

6.8.1. 


Remove  the  6"  diameter  metal  cap  from  oven  valve  and 
install  black  rubber  hose  assembly  consisting  of  2 each 
6"  Laddish  ferrule  and  11  of  rubber  hose  clamped  to 

ferrule. 


Install  the  6"  diameter  metal  cap  on  open  end  of  black 
rubber  hose  assembly. 


Position  mix  bowl  adjacent  to  oven  to  allow  connection  of 
casting  line. 


NOTE 


Install  grounding  strap. 


Remove  6"  diameter  metal  cap  from  black  rubber  hose 
assembly  and  mix  bowl  discharge  tube.  Connect  casting 
line  to  mix  bowl. 


OPER 

O.A. 

o o 
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5.8.6 


Receive  Q.C.  Lab  acceptance  of  each  propellant  batch  from 
Area  Foreman  prior  to  casting.  After  Q.C.  Batch  Accep- 
tance is  received,  begin  casting.  Record  propellant  batch 
data  below. 


WARNING 


Do  not  exceed  15  psi  on  400  gallon 
mix  bowl. 


Batch 

No. 

Q.C. 

Time 

Acceptance 
Date  Badee 

Start 

Cast 

Finish 

Cast 

Vacuum 
MM  of  He 

Pot 

Pressure 

Oper. 

P 

O 

D 

D 

O 

o 

5.8.7 


Connect  station  air  line  to  mix  bowl  pressure  lid  and 
slowly  pressurize  mix  bowl  to  approximately  15  psig.  Do 
not  exceed  allowable  pressure  of  15  psig. 


5.8.8  Connect  station  air  line  to  mix  bowl  discharge  valve  air 
motor  open  line  fitting. 


5. 8. 8.1  Disengage  lock  on  discharge  valve  located  under  bowl. 


5.8,9  OPEN  oven  valve. 


OPER 


O 


Q.A. 
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5.8.10  OPEN  mix  bowl  discharge  valve. 


OPER 


5.8.11  Remove  station  air  line  from  the  open  line  fitting  and 

reconnect  to  the  mix  bowl  discharge  valve  air  motor  close 
line  fitting. 


NOTE 


Do  not  turn  on  air  at  this  time. 


5.8.12  Observe  propellant  flow  and  cast  until  mix  bowl  is  empty 
or  until  propellant  reaches  the  bottom  of  the  casting 
level  indicator. 


NOTE 


Rubber  hose'will  collapse  when 
bowl  is  empty. 


5.8.13  CLOSE  mix  bowl  discharge  valve.  Remove  air  line. 


5.8.13.1  Lock  mix  bowl  discharge  valve. 


5.8.14  CLOSE  oven  valve. 


5.8.15 


On  final  batch  complete  Step  No,  5.9.3  before  disconnect- 
ing propellant  pot. 


5.8.16  Disconnect  air  line  from  mix  bowl  pressure  lid  and  open 
vent  valve. 


5.8.17  Disconnect  casting  line  from  mix  bowl  discharge  tube. 
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I 


5.8.17.1 


5.8.18 


5.8.19 


5.8.20 


5.9 


5.9.1 


Disconnect  grounding  strap. 


Install  6"  diameter  metal  cap  on  casting  line. 


Install  6"  diameter  metal  cap  on  mix  bowl  discharge  tube 
and  send  mix  bowl  to  Station  0650  and  recycle  per  P.O.P. 
2.91.5. 


Repeat  Steps  5.8.1  through  5.8.19  until  cartridge  unit  is 
cast  to  bottom  of  casting  height  indicator. 


NOTE 


Retain  last  mix  bowl  at  oven  for 
possible  propellant  top-off  re- 
quirements. v 


POST-CASTING  OPERATIONS  (STATION  0980) 

Close  vacuum  valve.  Turn  vacuum  pump  OFF.  OPEN  oven  vent 
valve. 

NOTE 


Hand  operated  vent  valve  at  oven 
may  be  used  to  vent  oven. 


CAUTION 


Prior  to  removing  oven  lid,  vacuum 
must  be  released  and  oven  light  cord 
must  be  disconnected. 


NOTE 


When  removing  oven  lid  during  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to  be 
placed  over  the  component.  After 
the  grain  is  protected,  remove  the 
lid  and  move  the  shelter  over  the 
oven.  Conduct  all  finishing  opera- 
tions under  the  protection  of  the 
shelter.  Use  only  conductive  plastic 
sheeting  to  cover  loaded  components. 


OPER 

Q.A. 

O 

0 
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5.9.2 


5.9.3 


5.9.4 

5.9.5 


5.9.5. 1 


5.9.6 


Remove  oven  lid.  Position  oven  lid  on  wooden  blocks 
adjacent  to  oven  in  designated  area. 


Ensure  that  propellant  is  cast  to  + + ___  inches 

below  the  top  of  the  cartridge  rounding  ring.  If  more 
propellant  is  required  add,  using  side  casting  system. 

Do  not  use  propellant  that  has  been  scraped  from  the  sides 
of  the  pot  or  the  casting  lines.  Disconnect  mix  bowl. 


NOTE 


Remove  excess  propellant  using 
non-metallic  tools. 


OPEN  RKL  valve. 


Remove  casting  tube  assembly,  oven  valve,  open  extension 
tube,  casting  height  indicator,  core  cover,  360°  casting 
spider,  and  masking  on  core  centering  cables. 


Install  10"  diameter  metal  cap  on  oven  casting  line  port. 

CAUTION 


To  avoid  trapping  air  when  troweling 
propellant,  jiggle  the  trowel  as  it 
moves  over  the  propellant  surface. 

Do  not  drag  the  trowel  to  cause  fold- 
ing of  the  propellant. 


Trowel  propellant  surface  smooth  and  level  to  + 

" below  the  top  surface  of  the  cartridge  rounding 

ring.  Provide  360°  propellant  fillet  V high  minimum 
at  sidewall  interface. 


I OPER 

Q.A. 

o o 
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5.10 

5.10.1 

5.10.2 

5.10.3 


5.11 

5.11.1 


CURING  IN  OVEN  (STATION  0980) 


NOTE 


For  those  operation  steps  not 
complied  with  (due  to  different 
types  of  cure)  N/A  operation  step 
circle. 


0PER 


Q.A. 


Install  oven  lid,  checking  position  of  guide  lugs. 


Start  up  oven  per  Station  P.0.P,  2.71.1. 


Cure  propellant  a total  of  240  + 12  hours  at  140°F  + 10°F. 
(Cure  time  starts  when  oven  temperzture  reaches  a minimum 
of  130°F.) 


OVEN  USED:  

TIME  IN:  TEMP:  °F 


TIME  OUT: 


TEMP: 


CARTRIDGE  REMOVAL  FROM  OVEN  (STATION  0980) 
Using  crane,  remove  oven  lid  as  required. 

CAUTION 


Whem  removing  oven  lid  during  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to  be 
placed  over  component.  After  the 
grain  is  protected,  remove  the  lid 
and  move  the  oven  shelter  over  the 
oven  for  protection.  Conduct  all 
finishing  operations  under  the 
protection  of  the  shelter.  Use 
only  conductive  plastic  sheeting 
to  cover  loaded  components. 
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5.11.2 

5.11.3 

5.12 

5.12.1 

5.12.2 

5.12.3 

5.12.4 

5.12.5 


1 
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Check  lifting  eye  for  propellant.  Clean  if  required. 


Center  crane  hook  over  cartridge.  Place  lifting  eye  over 
crane  hook.  Lift  and  remove  cartridge  from  oven. 


CURING  IN  CURE  CONTAINER  (STATION  0980) 

Transfer  segment  to  cure  container  immediately  after  cast- 
ing and  troweling  propellant  if  cartridge  is  to  be  con- 
tainer cured. 


Connect  oven  thermocouple  and  verify  proper  operation  of 
thermocouple  and  temperature  recording  equipment. 


Install  cartridge  in  cure  and  shipping  container  base. 
Disconnect  and  remove  crane.  Level  cartridge  with  6 foot 
carpenter  level.  Retrowel  propellant  surface  to  a smooth, 
level  finish  as  required.  Using  7000-923  lift  fixture  and 
crane  install  container  side  on  base  with  an  outlet  180° 
from  air  inlet  on  base.  Remove  lift  fixture. 


Hook-up  and  operate  H-42  heater  per  P.O.P,  6.14.1. 


Cure  a total  of  240  + 12  hours  at  140°F  + 10°F.  Cure 
starts  when  container  temperature  reaches  130°F. 

CONTAINER  LOCATION:  

TIME  START:  TEMP:  °F 


TIME  COMPLETED: 


TEMP: 


Remove  cure  container  sides  with  7000-923  lift  fixture 
and  crane  and  place  approximately  one-half  way  between 
ovens  0981  and  0982. 


5.12.6 


SO  O OOP  o o o o 


(PP0695) 


5.12.7 

5.13 

5,13.1 


5.13.2 


5.14 

5.14.1 


5.14.2 


5.14.3 


Q.C.  review  records  and  assure  that  propellant  was  cured 
240  ± 12  hours  at  140°F  + 10°F. 


COOL  DOWN  (STATION  0980) 

Cool  down  starts  when  temperature  controller  is  changed  to 
a 75°F  setting  or  cartridge  is  removed  from  oven  or  Cure 
Container. 


Total  cartridge  cool  down  cycle  is  8 hours  minimum. 


TIME  START: 


TIME  COMPLETE: 


TEMP: 


TEMP: 


WEIGHING  OPERATIONS  (STATION  0211) 

Using  a crane  lift  the  loaded  cartridge  to  a sufficient 
height  so  that  a low  boy  trailer  may  be  positioned  under 
the  loaded  cartridge.  Lover  the  cartridge  onto  the 
trailer  and  secure.  Remove  crane. 


CAUTION 


Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  Station  0211  between 
1630  - 0700  hours  on  norman  working  days.  Non-working 
days,  transports* ion  may  be  accomplished  at  Area  Fore- 
man's request. 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be 
removed.  Move  and  position  the  cartridge  over  the  floor 
scale  and  lower.  Remove  crane. 


OPER 


O 

o 

o 

o 


Q 

O 


Q.A, 


O 
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5.14.4  Place  in  center  of  scale  and  disconnect  cartridge  from 
crane.  Weigh  loaded  cartridge  rounding  ring,  casting 
base  and  core  assembly  attached,  Q.C.  observe  weighing 
and  verify  configuration  is  same  as  in  Operation  5.3.16. 
Concur  on  weight.  Area  Foreman  or  Working  Leader  and  Q.C. 
complete  CWR  and  verify  the  following:  | 


OO 


Record  Weight  below: 


CWR  No. 


Propellant  Weight 


5.14.5  Using  crane  life  the  loaded  cartridge  and  move  to  a loca 
tion  where  the  trailer  may  be  positioned. 


■o 


5.14.6  Lift  the  loaded  cartridge  to  a sufficient  height  so  that 
a low  boy  trailer  may  be  positioned  under  the  loaded  cart 
ridge.  Lower  the  cartridge  onto  the  trailer  and  secure. 
Remove  crane. 


-O 


I CAUTION 

Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


5.14.7  Transport  the  loaded  cartridge  to  stripping  pad  at 
Station  0453. 


I 

O 


5.14.8  Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be 
removed.  Lower  the  cartridge.  Remove  crane. 


O 


STRIPPING,  TRIMMING,  INSPECTION  AND  STORAGE  (STATION  0453) 

WARNING 

A maximum  of  5 personnel  allowed 
during  core  removal,  stripping  and 
trimming  operations.  Only  1 unit 
at  one  time  on  strip  pad  0453. 
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5.15.1  Remove  propellant  from  the  threaded  ends  of  the  three 

each  core  stabilizer  cables  before  removing  nuts.  Remove 
all  tape  and  propellant  splatter. 


5.15.2  Remove  three  each  core  stabilizer  cables. 


5.15.3  Back  off  the  three  (3)  each  core  hold  down  nuts  (C12026-51)^~^ 


5.15.5 


5.15.6 


5.15.7 


5.15.8 


OPER 


O 

O 


5.15.4  Raise  the  core  hold  down  rods  approximately  4.0"  by  turn- 
ing counter  clockwise  and  hold  in  place  with  the  core  hold 
down  nuts. 


Remove  the  pins  f rqm  the  core  hold  down  rods  and  tape  to 
rods. 


CAUTION 


Do  not  exceed  9,000  pounds.  If 
core  does  not  come  loose  at  9,000 
pounds  proceed  with  Step  5.15.7. 


Using  crane  with  a crane  scale  plus  3-legged  handling 
sling  with  a 9,000  pound  capacity,  remove  the  core. 


NOTE 


If  core  comes  free  N/A  Step  5.15.7 
through  5.15,14. 


Attach  hydraulic  cylinder  assembly  (composed  of  items 
C12026-66  and  C12026-33)  over  the  3 hold  down  rods  and 
secure  in  place  using  3 core  hold  down  nuts  (Cl 2026-51), 


Attach  hydraulic  power  unit  to  hydraulic  fitting  on 
hydraulic  cylinder. 


O 

O 


o 


o 

d 
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5.15.8.1  Make  gauge  mark  on  core  at  grain  level. 

I CAUTION  1 


Do  not  exceed  a hydraulic  pressure  of 
6,000  psig  during  core  removal  opera- 
tion. If  the  core  does  not  release 
after  15  minutes,  contact  Process 
Engineer. 


5.15.9  Slowly  apply  hydraulic  pressure  to  the  core  in  steps  of 
500  psig.  Holding  for  15  minutes  between  steps  until  a 
hydraulic  pressure  of  6,000  psig  is  obtained.  Release 
hydraulic  pressure  and  again  slowly  increase  pressure  to 
6,000  psig.  When  core  comes  loose,  gauge  mark  will  be 
approximately  1%”  to  2%M  above  the  grain  surface.  Record 
PSI  force  required  to  release  the  core  from  the  propellant 
and  the  time. 

PSI  TIME  


CAUTION 


Care  must  be  exercised  to  prevent 
contamination  by  hydraulic  fluid. 


5.15.10  Release  hydraulic  pressure  by  moving  fluid  directional 
flow  selector  to  opposite  prosition. 


5.15.11  Disconnect  hydraulic  lines  and  replace  cap  protectors  in 
snap-tite  fittings. 


5.15.12  Coil  hydraulic  lines  and  replace  on  rack  for  future  use. 


5,15.13  Remove  the  3 core  hold  down  nuts  securing  the  hydraulic  i 
cylinder  assembly.  Remove  the  hydraulic  cylinder  assembly 


OF  32 
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5.15.14  Using  the  overhead  crane  with  a crane  scale,  3-legged 
handling  sling,  remove  the  core. 


CAUTION 


Do  not  exceed  9,000  pounds  with  sling 
attached.  If  core  does  not  come  loose 
at  9,000  pounds  notify  Process  Engineer. 


5.15.15  Secure  core  on  core  pallet.  Remove  crane  and  handling 
sling. 


5.15.16  Record  the  following: 


CORE  REMOVED:  DATE:  TIME: 


Extreme  care  must  be  exercised  to 
prevent  damage  to  teflon  coating. 

NOTE  I 

Rounding  ring,  baseplate,  "0"  Ring 
and  core  cleaning  and  storage  may 
be  conyleted  at  anytime  prior  to 
completion  of  Step  5.16.5. 


5.15.17 


Using  non-metallic  scrapers  and  1,1,1,  Trichloroethane, 
remove  all  propellant  from  core  and  wipe  clean  with  chees 
cloth  dampened  with  1,1,1,  Trichloroethane.  Return  core 
to  GPA0  or  Station  0211  for  storage. 


5,15.17.1  Release  tumbuckien  cn  3 each  cables  securing  rounding 
ring  to  baseplate.  Remove  cables  at  rounding  ring. 


5.15.18  Using  overhead  crane  with  3-legged  sling,  lift  and  remove 
the  top  rounding  ring  (C12026-12-01) , clean  rounding  ring, 
and  return  to  Station  0210  or  storage. 
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5.15.19 


5.15.20 


5.15.21 


5.15.22 


5.15.23 


5.15.24 


5.15.25 


5.15.26 


OPER 

O.A. 

Clean  off  propellant  splashings  on  case  Insulation. 

0 

Trim  flashings  from  bore  interface  until  level  with  aft 
propellant  surface. 

o 

Install  Lift  Fixture  (C10294)  on  crane.  Center  lift  fix- 
ture cartridge  and  lower  until  pins  will  engage  holes  in 
cartridge.  Lock  pins  in  place.  Lift  cartridge  until  it 
clears  center  post  of  baseplate. 

o 

Position  6 each  18"  x 24"  blocks,  double  stacked  in  3 
equal  spaces  under  cartridge.  Lower  until  cartridge 
touches  blocks. 

0 

Remove  rubber  restrictor  .3"  + .1"  inboard  of  propellant 
bore  using  Boning  Knife  and  upward  strokes.  Clean  as 
required.  Cognizant  Engineer  to  be  present  during 
operation. 

o 

Examine  all  exposed  propellant  surfaces  for  raised  or 
depressed  areas.  Areas  1.0"  or  less  in  diameter  are  to 
be  left  undisturbed.  All  raised  or  depressed  areas  of 
greater  than  1,0"  in  diameter  are  to  be  explored,  trimmed, 
and  blended. 

0 

0 

APQC 

Visually  inspect  for  bonding  separation  1 1 

between  propellant  and  liner*  j 

vrwinr 

o 

Af 

Visually  inspect  for  cracking  or  voids.  j > 

No  cracks  allowed.  No  voids  with  a j I 

dimension  greater  than  1.0  inch  allowed.  1 J 

VFSIW 

0 

F-136 


st  c«ras?K3i^*jqyygr 


(PP0659) 


5.15.27 


5.16 

5.16.1 


5.16.2 


5.16.3 


5. 16. A 


5.16.4 


Measure  and  record: 


Bore  DIA: 


j£ 


90 


Fwd 


OPER 


Center 


Aft 


90° 


180° 


270° 


Grain 

Length 


POTTING  AFT  RESTRICTOR  AND  STORAGE  (STATION  0451) 

Place  loaded  cartridge  on  a C10295  Shipping  Base.  Install 
four  (4)  each  tie  down  cables  and  tighten  tumbuckles 
until  cables  are  snug.. 


Using  a 6'  carpenter  level  cartridge  shim  between  shipping) 
base  and  pad  as  required  to  level  cartridge.  Release  and 
remove  lift  fixture  with  crane.  Move  lift  fixture  to  a 
designated  area. 


Install  Zinc  Chromate  putty  at  the  top  surface  of  the 
propellant  at  the  Bore  interface.  Using  crane  with  3- 
legged  sling,  install  the  C12031-01-01  core  into  the 
Aft  propellant  perforation.  Remove  the  crane  and  excess 
Zinc  Chromate  putty  as  required. 


Clean  the  top  surface  of  the  propellant  and  the  sidewall 
installation  using  clean  cheesecloth  dampened  with  clean 
1,1,1,  Trichloroethane.  Repeat  as  necessary  until  cloth 
shows  no  sign  of  contamination. 


Prepare  sufficient  batches  of  AL-227-70  Potting  Confound 
in  the  Ross  Mixer  per  1.43.14. 


O 

O 


o 


o 

o 
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5.16.6 


5.16.7 


5.16.8 


5.16.9 


Pour  the  Potting  Compound  onto  the  top  of  the  propellant 
until  a depth  of  7.25  to  7.45  below  the  top  of  the  cart- 
ridge is  reached. 


NOTE 


Pour  so  that  a minimum  of  splatter 
occurs. 


Record  Batch  Numbers  of  the  AL-227-70. 

Date  __________ Batch  No. 

Date  Batch  No.  . 

Date  Batch  No. 

Date  Batch  No. 

Date Batch  No. 

Date  Batch  No. 


Cure  the  AL-227-70  Potting  Compound  for  a minimum  of  eight] 
(8)  hours  at  70°F  ± 30°F. 


Time  Start: 


Time  Complete: 


Date: 


Date: 


At  completion  of  cure,  lift  and  remove  the  core.  Clean 
the  core  of  all  AL-227-70  and  Zinc  Chromate  putty. 
Renove  all  the  Zinc  Chromate  putty  from  the  propellant 
surface  as  required. 


Secure  the  core  on  the  core  handling  pallet  and  return  to 
Station  0210. 


Install  the  Plywood  Disk  Dam  onto  the  top  of  the  cured 
AL-227-70  and  center  as  required.  Place  weight  on  top 
of  the  plywood  disk. 


OPER 
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o 

o 

o 
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5.16.10 


5.16.11 


5.16.12 


5.16.13 


5.16.14 


5.16.15 


Prepare  sufficient  batches  of  AL-227-70  Potting  Compound 
in  the  Ross  Mixer  per  1.43.14. 


Pour  the  Potting  Compound  between  the  case  insulating  and 
the  plywood  disk  until  the  level  of  the  AL-227-70  reaches 
the  top  of  the  plywood  disk. 

Record  Batch  Number  of  the  AL-227-70. 

Date  Batch  No. 

Date  Batch  No.  


At  completion  of  cure  lift  and  remove  the  plywood  disk. 
Clean  as  required  to  remove  all  cured  AL-227-70  Potting 
Compound . 


Lift  and  center  C010294  lift  fixture  over  cartridge  and 
lower  until  pins  will  engage  holes  in  cartridge.  Lock 
pins  in  place.  Lift  and  place  cartridge  with  shipping 
base  attached  on  a 26,000  lb.  min.  capacity  trailer. 
Disconnect  crane  from  lift  fixture.  Secure  cartridge 
to  trailer.  Move  trailer  to  pad  0451. 


Center  crane  over  lift  fixture  and  attach  crane  to 
shackle  on  lift  fixture.  Lift  and  remove  cartridge 
from  trailer  and  place  on  pad.  Release  lift  fixture 
from  cartridge  and  remove  with  crane.  Move  lift  fixture 
to  designated  area  and  disconnect  from  crane. 


Cover  top  of  cartridge  with  a 10'  x 10'  sheet  of  velostat 
Secure  with  tape.  Place  plywood  shipping  cover  on  top 
of  cartridge  and  cover  with  a 12'  x 12'  poly  sheet. 

Secure  with  tape. 
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f. 


~1 


6.0 


6.1 


7.0 


SECURING 


Area  Foreman,  Q.C.  and  Process  Engineer  review  entire 
procedure.  Verify  all  operations  have  been  completed, 
proper  and  conplete  entries  have  been  made,  all  items 
and  associated  paperwork  have  completed  action  of  dis- 
positions and  acceptance. 


Q.C.  INSPECTION: 
AREA  FOREMAN: 

PROCESS  ENGINEER: 


DATE: 


DATE: 


DATE: 


APPENDIX 


OPER 

O.A. 

1 
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GENERAL  INSTRUCTIONS 

A. 

This  O&QR  provides  the  authority  and  attached  documentation  for  process- 
ing a 84"  Char  Motor  P/N  C12185-01-01  for  Contract  F04611-76-C-0010. 

B. 

APPLICABLE  DOCUMENTS 

Drawings 

Rev. 

ECO 

Title 

C12185  N/C 

Plans  and  Procedures 

IQOP  Rev. 

19832,19837 

19858,19894 

20017',20124 

20121,20161 

PCN 

84"  Char  Motor  - Loaded 

Title 

1.43.16 

(PP0672) 

B 

None 

Loaded  Cartridge  - 84"  Char  Motor 

P.O.P. 

Rev, 

PCN 

Title 

2.91.5 

C 

None 

Contaminated  Tool  Cleaning  and 
Solvent  Reclamation  Station  0650 

6.2.1 

A 

None 

Weighing  Techniques 

6.9.2 

A 

None 

Abrasive  Cleaning  of  Hardware 

Specifications 

Rev, 

ECO 

Title 

40GS- 90404 

G 

None 

Marking  and  Identification 

Reference 

IQOP 

Rev. 

PCN 

Title 

1.43.22 

(PP0678) 

A 

None 

Fuel  Master  Batch  UTP-18803A 

1.43.12 

(PP0668) 

C 

None 

UTP-18803A  Propellant  Mixing 
(400  Gallon  Mix) 

G-142 

utc  3409*  (11/67) 


OPERATIONS  AND  QUALITY  RECORD 

CONTINUATION  SHEET 


PART  NO. 

C12185-01-01 


PAGE  £ 

OF  4 


plan  b£v. 

K 1C 


compl. 

STAMP 


Station  Foreman  coordinate  all  parts  and  material  requisitioning  and 
transportation  requirements  through  completion. 

All  temperature  recording  charts  are  to  be  identified  with  P/N,  S/N 
and  Date.  All  Start  and  Stop  times  are  to  be  clearly  identified.  All 
Charts  are  to  be  attached  to  O&QR  upon  completion. 

All  operations  performed  shall  be  performed  within  the  scope  of  the  CSD 
Safety  Manual. 

All  parts,  components  and  materials  shall  have  evidence  of  Quality 
Assurance  Acceptance  prior  to  issue  to  Process  Operations. 


Operator,  Area  Foreman  or  Quality  Assurance 
only  those  operations  for  which  a circle 
Completion  Stamp  column.  V 


as  applicable  shall  stamp 
\ is  indicated  on  the 


wc  j aa  a 
0“ 


Area  Foreman  notify  Quality  Control  at  least  two  (2)  hours  prior  to 
commencing  all  operation  stamps  identified  with  AF/Customer  Mandatory 
Symbol  with  the  following  exceptions. 


□ 


4 Hours  notification  prior 
to  end  of  1st  shift  for  all 
second  shift,  weekend  and 
Holiday  operations 


All  weighing  operations  to  be  documented  as  called  out  in  the  body  of 
IQOP. 
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OPERATIONS  AND  QUALITY  RECORD 

CONTINUATION  SHEET 


OPERATIONS 


PEL.  NO.  PACE  3 

Of  4 

IT  NO.  PLAN  REV. 

C12185-01-01  N/C 


COMPL. 

STAMP 


10  (2210)  Obtain  Parts,  Components  and  Materials,  listed  on  Configured  Parts 

List,  from  GPAO  and/or  Company  Stores. 


20  | (2210)  Process  Loaded  Cartridge  in  accordance  with  IQOP  1.43.16  in  its 

I entirely. 


30  (2210)  Process  Engineer  verify  Loaded  Cartridge  P/N  C12185-01-01  process  was 

in  accordance  with  IQOP  1.43.16  and  is  accepable. 


40  (8110)  Quality  Assurance  verify  all  acceptance  data  is  complete  and 

acceptable. 


(2210)  Area  Supervisor  forward  completed  Planning  Package  to  Process 
Engineering  (Small  Motor  Programs),  Building  1240. 


(2230)  Upon  completion  of  review  forward  conylete  Planning  Package  to 
Production  Control,  Building  1240. 


70  (2122)  Production  Control  forward  completed  Planning  Package  to  Data 

Acceptance  Center,  Building  0010. 


O 
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1.0 

SCOPE 

1.1 

This  procedure  provides  detailed 

instructions 

for  the  processing 

of  a Loaded  Cartridge  P/N  C12185-01-01/ 

2.0 

SUPPORT  REQUIREMENTS 

2.1 

Name 

Part  No. 

CSD  Stores  No. 

Qty. 

Heater,  Portable 

H-42 

- 

2 ea 

Hardware  Prep.  Dolly 

7000-596  or 

913 

3 

1,1,1,  Trichloroethane 

- 

80015 

A/R 

Kraft  Paper 

- 

72562 

A/R 

Cheesecloth 

- 

36086 

A/R 

Lower  Oven  Stand 

7000-784 

- 

1 

Adjustable  Oven  Stand 

7000-783 

- 

1 

Intra-Station  Dolly 

- 

- 

1 

Loaded  Case  Lift  Fixture 

C09489 

«■ 

1 

Valve 

7200-168 

- 

1 

Tube-Casting  6.0"  Dis„ 

m 

1 

Casting  Tube  Assembly 

C06142/C01714 

1 

Hose  Extension 

7000-168 

- 

1 

6"  Black  Rubber  Hose 

- 

80895 

A/R 

Vinyl  Tape 

- 

- 

A/R 

Perchl oroethylene 

- 

- 

A/R 

Polyethylene  Sheet 

- 

72761 

A/R 

Casting  Tooling  Complete 

C12239 

- 

1 

80  Grit  Sandpaper 

- 

- 

a/R 

Straddle  Carrier 

7000-911 

- 

1 

Lift  Fixture 

7000-508 

1 
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2.2  DOCUMENTS 

2.2.1  Required 
Prayings 
C12185 

Specifications /Forms 
SEO  719 
SEO  721 
40CS-90404 
Plans  and  Procedures 
P.O.P.  6.14.1 
P.O.P.  6.9.2 
P.O.P.  2.71.1 
P.O.P.  2.91.5 

P.O.P.  6,2.1 
P.O.P.  2.1.2 

2.2.2  Reference 
None 

2.3  EXTERNAL  SUPPORT 

None 


Title 

Loaded  Cartridge  - CHAR 
Title 

Propellant  - UTP-18803A 
Liner,  UTL-0040A 
Marking  and  Identification 
Title 

H-42  Heater  Operation 
Abrasive  Cleaning  of  Hardware 
Start-Up 

Contaminated  Tool  Cleaning  and  Solvent 
Reclamation  Station  0650 

Weighing  Techniques 

Straddle  Carrier  Operation 


3.0  SPECIAL  CONSIDERATIONS 

3.1  Follow  all  Station  Safety  Procedures. 

3.2  All  parts  and  materials  shall  have  evidence  of  Q.C.  Acceptance 
prior  to  use. 

3.3  All  operations  shall  be  performed  in  the  sequence  presented.  All 
out-of-sequence  operations  shall  be  accomplished  using  a Procedure 
Change  Notice  (PCN). 

3.4  Operator,  Area  Foreman  or  Quality  Assurance,  as  applicable,  shall 

stamp  only  those  operations  for  which  a circle  f \ ’’s  indicated 

in  the  OPER.  or  Q.A.  columns.  Hie  date  the  V — y operation  is 

performed  shall  be  entered  beneath  each  respective  stamp. 
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Changes  to  this  procedure  shall  be  accomplished  by  issuance  of 
appropriate  PCN's.  PCN's  shall  be  annotated  at  the  affected 
operation  within  the  body  of  the  procedure. 

Record  all  data  per  requirements  of  IQOP. 

WARNING/CAUTION  inserts  are  followed  by  special  or  safety  instruc- 
tions to  be  accomplished. 

Grain  Protectors  (7001-002)  should  remain  installed  with  the  cartridge 
is  being  worked  on.  Dust  Cover  (7000-837)  shall  be  installed  on  the 
cartridge  whenever  it  is  not  being  worked  on. 


NOTE 


When  Grain  Protectors  are  not  in 
use,  stack  so  that  RTV'd  surfaces 
are  protected. 

All  propellant  Surface  Spills  Only  shall  be  cleaned  up  immediately. 
In  the  event  of  a malor  spill,  (i.e.,  propellant  spilled  onto  oven 
floor),  no  attempt  shall  be  made  to  clean  up  until  cartridge  has 
been  removed  from  the  area.  Notify  Health  and  Safety  Engineering 
immediately  of  all  major  spills. 

In  raining  or  foggy  weather,  motor  unit  shall  be  covered  with  Poly- 
ethylene sheeting  during  outside  operations,  during  installation  in 
oven,  and  during  casting  tooling  set-up. 

A static  electricity  grounding  cable  shall  be  connected  to  mix  bowl 
trailer  while  it  is  at  oven  area. 


PREREQUISITES 

Verify  that  all  drawings  specified  as  required  for  the  accomplishment 
of  this  procedure  are  valid  and  available  for  the  work  area. 

Ensure  all  hoisting  and  lifitng  equipment  associated  with  this  pro- 
cedure displays  evidence  of  current  certification. 

Ensure  all  precision  measurement  equipment  associated  with  this  pro- 
cedure displays  evidence  of  current  calibration  status  at  time  of  use. 

Station  Foreman  shall  ensure  that  liner  cure  oven  is  clean  and  free 
of  debris. 

Operator  shall  read  Hazardous  Material  Bulletin  on  1,1,1,  Trichloro- 
ethane  and  Methylene  Chloride  and  Perchloroethylene. 

Operator  shall  read  Safety  Regulation  No.  19.  (Airless  and  Compressed 
Air  Spray  Painting  operation.) 
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DETAILED  OPERATIONS 


OPER  1 O.A. 


5.1  CARTRIDGE  PREPARATION 

5.1.1  Area  Foreman  verify  receipt  of  Cartridge  P/N  C08702-02-01 

and  record  Serial  Number  . Visually  check 

insulation  for  irregularities.  Any  irregularities  noted  at 
anytime  during  processing  operations  shall  be  reported  to 
the  cognizant  Process  Engineer  immediately. 


O 


5.1.2  Install  the  Liner  Table  (7000-847)  on  Hardware  Preparation 

Dolly.  Cover  the  outside  diameter  of  the  table  with  Mylar 
Sheet. 


5.1.3  Using  Lift  Fixture  (C09489)  lift  and  place  the  empty  cart- 

ridge onto  the  Liner  Table.  Remove  the  Lift  Fixture. 


O 


5.1.4  Using  60-120  grit  abrasive  cloth,  lightly  sand  inside  sur- 

faces of  the  insulated  cartridge  to  remove  all  gloss  and 
surface  contaminant. 


O 


5.1.5  Using  clean  cheesecloth  dampened  with  clean  1,1,1,  Trichloro 

ethane  solvent,  thoroughly  wash  a 4-6  square  foot  area  on 
Insulation  sidewall.  Discard  cheesecloth  after  wiping  area. 
Rewipe  area  with  a clean  cloth  dampened  with  1,1,1,  Trich- 
loroethane.  Repeat  as  necessary  until  cloth  shows  no  sign 
of  contamination.  Sidewall  insulation,  and  sidewall  of  the 
cartridge  shall  be  cleaned  from  Aft  to  Forward,  progressive! 
by  section,  e.g.,  Aft  insulation,  cartridge  sidewall. 


:o 


A slight  yellowish  discoloration 
of  cloth  is  normal  and  should  not 
be  considered  contamination. 


5.1.6  Visually  inspect  cleanliness  of  insulated  surfaces  with 

cartridge  on  Liner  Baseplate. 


OO 
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Allow  Case  to  dry  at  room  temperature  for  a minimum  of  30 
minutes . 


Avoid  contaminating  with  Poly* 
ester  Resin  all  surfaces  not 
involved  in  bonding. 


Weigh  out  907  grams  of  Polyester  Resin  (M-22)  into  a clean 
container.  Add  14  grams  of  MEKP  Catalyst  and  mix  thoroughl 


Carefully  brush  resin  on  inner  wall  of  Cartridge  in  area 
where  cloth  tape  will  be  bonded.  Bonded  surface  will  be 
1.75  + .25  inches  in  length  from  lower  end  of  Cartridge. 


O 


O 

o 


Press  cloth  tape  into  place,  then  brush  surface  of  tape 
with  resin,  removing  excess  with  clean  cloth. 


O 


o o 

Cure  polyester  bond  for  2 hours  minimum  at  140  + 30  F. 
Record  below: 


Time  In: 


Temp: 


Time  Out: 


Temp: 


Upon  completion  of  cure,  roughen  resin  surface  on  tape 
using  180  grit  paper. 


Wipe  roughened  surface  with  clean  cloth  dampened  with  1,1,1 
Trichloroethane. 


Allow  to  dry  for  a minimum  cf  30  minutes  at  room  temperatur 


o o o o o 
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5.1.15 


5.1.16 


5.2 

5.2.1 


5.2.2 


5.2.3 


5.2.4 


5.2.5 


Q.C,  visually  inspect.  Verify  no  evidence  of  contamination 
and/or  foreign  material. 


Rubber  stamp  part  number  of  Motor  (C12185-01-01)  longitu- 
dinally on  exterior  of  Case  approximately  28"  from  Aft  end 
using  V'  high  characters.  (Ref:  /\  of  Dwg.  C12185.) 


LINER  PREHEAT  AND  LINING 

+10°F 

Preheat  cartridge  at  210°F  -OF  for  a minimum  of  120 
hours.  Record  below: 

Time  Started:  Temp: °F 


Time  Ended: 


Temp : 


Cool  cartridge  to  a surface  temperature  of  115°  + 15°F 
prior  to  applying  UTL-0040A  Liner.  Record  surface  tempera- 
ture. 

Surface  Temperature  


Q.C.  verify  the  following  application  of  UTL-0040A  liner 
is  to  be  applied  following  the  sequential  continuous  com- 
pletion of  the  120  hour  rain,  pre-heat.  Surface  temperature 
of  the  cartridge  is  to  be  a minimum  of  100°F  to  a maximum 
of  130°F,before  the  application  of  the  UTL-0040A  Liner. 


Obtain  Q.C.  accepted  UTL-0040A  liner  and  record  batch  no. 
below. 

Batch  Number  


Prepare  all  samples  per  IQOP  1.43.13, 
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5.2.6 


5.2.7 


5.2.8 


5.2.9 


5.2.10 


5.2.11 


5.2.12 


Apply  a coat  of  approximately  20  lbs.  of  UTL-0040A  liner  to 
the  entire  inside  surface  of  the  cartridge  and  restrictor 
using  new  brushes  as  required  (.020  liner  on  all  surfaces). 


NOTE 


Keep  the  liner  out  of  the  lift  holes. 


Q,C,  verify  liner  coat  applied  is  between  10  to  25  lbs.  and 
entire  inside  surface  is  completely  covered. 


Tare,  Liner  Gross  Weight 
Tare,  Weighed  Back 
Net  Liner  Weight 


Using  Lift  Fixture  (C09489)  lift  the  cartridge  to  a con- 
venient working  height. 


Apply  a continuous  strip  of  vinyl  tape  to  the  bottom  sur- 
face of  the  cartridge  only. 


Apply  a continuous  bead  of  Silicone  Rubber  (RTV-102)  to  the 
bottom  surface  of  the  Vinyl  Tape.  Allow  the  Silicor.e  Rubber] 
to  become  partially  set. 


Install  four  (4)  each  ^-12  Pipe  Plugs  into  the  four  (4) 
holes  located  in  the  baseplate.  (Install  the  plugs  from  the] 
bottom  side  of  the  Baseplate.) 


Install  a continuous  bead  of  Silicone  Rubber  to  the  base  of 
Item  69  (AL-60  Casting  Mandrel).  Install  the  Mandrel  onto 
the  Casting  Base  and  secure  using  4 each  1-8  bolts. 

Remove  all  excess  Silicone  Rubber  out  from  around  the 
Mandrel. 


0PER 


O 


O 


o 

o 


Q.A. 


Q 
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5.2.13 

5.2.14 


5.2.15 

5.3 

5.3.1 

5.3.2 


Lift  and  lower  the  cartridge  into  the  C12239  Baseplate. 
Remove  the  lift  fixture. 


Using  a three  legged  sling  lift  the  Top  Rounding  Ring 
(C12239-15-01)  and  install  over  the  Aft  end  of  the  cartridg^ 
insuring  that  the  three  (3)  lift  holes  align  with  the  three 
(3)  eye  bolts  in  the  Baseplate.  Remove  the  three  legged 
sling. 


Install  the  three  (3)  each  Tumbuckle  Assemblies  Items  59, 
63,  61  and  62  of  Dwg.  C12239,  used  to  hold  the  Top  Rounding 
Ring  in  position. 


RESTRICTOR  POTTING  AND  CORE  INSTALLATION 

Prepare  sufficient  batches  of  AL-60  Potting  Compound  in  the 
Ross  Mixer. 


Pour  the  Potting  Confound  onto  the  Baseplate  until  a minimum/' 
thickness  of  1.0  inch  is  recorded. 


OPER 


O 

O 


o 


NOTE 


Pour  so  that  a minimum  of  splatter 
occurs  on  the  existing  Liner. 


Record  Batch  Numbers  of  the  AL-60  Liner. 

DATE  BATCH  NO. 

BATCH  NO. 

BATCH  NO. 

BATCH  NO.' 

BATCH  NO. 


DATE 

DATE 

DATE 

DATE 


u 


Q.A. 
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5.3.3 


Cure  the  AL-60  Potting  Compound  for  a minimum  of  eight  (8) 
hours  at  100°F  + 10°F,  Record  below: 

- 0°F 


Time  Start: 


Time  Complete: 


Temp: 


Temp: 


5.3.4 


5.3.5 


Lift  and  remove  the  AL-60  casting  mandrel. 


Using  a long  handled  brush,  apply  a Sealing  Coat  of 
UTL-0040A  Liner  to  the  top  surface  of  the  AL-60  Restrictor. 


Record  Batch  No. 


Record  Amount  Used 


ith  1,1,1 
lution  of  l J 

r»p  Chloro"  ''' — ' 


5.3.6  Wash  down  core  with  a clean  white  cloth  dampened  with  1,1,1 
Trichloroethane.  Spray  or  wipe  the  core  with  a solution  of 
257.  Dow  Coming  High  Vacuum  Grease  and  957.  Methylene  Chloro 
ride.  At  completion  of  spraying  operations  using  3 legged 
sling  raise  the  core  and  check  that  the  Fwd  edge  of  the 
core  that  mates  with  the  forward  restrictor  is  free  of  dirt 
liner,  oil,  etc.  Lower  this  core  over  the  three  (3)  align- 
ment pins  located  in  the  Baseplate.  Do  not  lower  the  core 
completely  at  this  time. 


5.3.7 


Install  the  three  (3)  each  Hold  Down  Rods  (C12239-15-01), 


O 


Do  not  tighten  the  Hold  Down 
Nuts  at  this  time. 


5. 3. 7.1  Lower  Core  (P/N  C12239-11-01)  (Dia.  21.29)  completely  onto 
the  restrictor.  Remove  the  three  legged  sling. 


10 
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OPER 

0.  A. 

5.3.8 

Install  the  three  (3)  each  core  centering  calbes  item  50, 
and  51  of  Dwg.  C12239. 

O 

5.3.9 

Center  the  core  within  .060  inches  and  record  below: 

0°  120°  240° 

O 

0 

5.3.10 

Tighten  the  three  core  hold  down  nuts  to  snug. 

o 

5.3.11 

Remove  the  four  (4)  each  ^-14  pipe  plugs  from  the  bottom  of 
the  baseplate. 

o 

5.3.12 

Weigh  the  completed  casting  tooling  assembly  and r ecord 
weight  below.  CWR  No. 

o 

0 

Weight 

5.3.13 

Preheat  Cartridge  for  15-17  hours  at  140°  + 10°F  at 

Station  0210  to  cure  the  UTL-0040A  Liner.  Record  below: 

Time  In:  Ten©:  °F 

o 

0 

Time  Out:  Temp:  °F 

o 

0 

5.3.14 

Cover  cartridge  using  polyethylene.  Also  cover  samples  as 
required. 

o 

5.3.15 

Area  Foreman  or  Working  Leader  and  Q.C.  review  Operations 
5.0  through  5.3.14  for  proper  and  complete  entries  on  each 
operation. 

0 

0 

5.3.16 

Transport  cartridge  to  casting  oven  and  samples  to  Station 
0980  using  5,000  pound  capacity  trailer  or  truck. 

o 

0-158 


5.4 


5.4.1 

5.4.2 


5.4.3 


5.4.4 


5.4.5 


5.4.6 


5.5 


5.5.1 


5.5.2 


5.6 


5.6.1 


5.6.2 


PREPARATION  OF  CASTING  OVEN  (STATION  0980) 
OPEN  door  to  oven  shelter. 


Move  oven  shelter  away  from  oven. 


Check  oven  and  stands  for  cleanliness  and  clean  as  required 


Adjust  oven  stand  height  to  pin  hole  No.  12. 


Ensure  oven  stand  is  level.  Level  as  required. 


Install  work  stands  as  required . 


INSTALLATION  IN  OVEN  (STATION  0980, 

Center  crane  hook  over  cartridge.  P.  ace  lifting  eye  over 
crane  hook,  lift  the  cartridge  and  pltce  on  the  adjustable 
oven  stand  in  designated  area  marked  oi  stand.  Disconnect 
and  remove  crane. 

i 

Ensure  that  core  hold  down  rods  are  properly  locked  and  the 
three  (3)  core  centering  cables  are  tight.  Install  core 
cover. 


ASSEMBLY  OF  SIDE  CASTING  TOOLING  (STATION  0980) 

Assemble  the  360°  Casting  Spider  (C10053-24-31)  wi"h  30" 
tubes  and  90°  elbows  and  install  ever  the  top  of  the  core. 


Install  the  interior  casting  tooling  consisting  of  one  (1) 
6.0"  SS  pipe  with  a 90°  bend  on  one  end,  and  one  (1)  6.0" 
SS  pipe  long  enough  to  center  the  opening  of  the  90°  bend 
over  the  center  of  the  360  casting  spider. 


OPER 

Q.  A." 

O 

o 

0 

0 

o 

o 

o 

1 


I 


l 

la 
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5.6.4 


5.6.7 


5.6.9 


5.6.10 


5.6.11 


5.6.3  Install  casting  line  support  under  spider. 


OPER 


O 


Mask  all  clamps,  nuts,  and  threaded  portions  of  clamps,  and 
core  centering  cables  with  vinyl  tape  as  required  to  protectl  J 
threaded  areas.  I 's- — ' 


5.6.5  Install  casting  height  indicators  (4)  equally  spaced  around 
rounding  ring. 


5.6.6  Ensure  that  internal  casting  tooling  is  secure. 


Install  6"  diameter  metal  cap  on  inlet  of  oven  valve  and 
secure. 


5.6.8  Ensure  that  oven/oven  lid  mating  interfaces  are  free  of 

foreign  particles. 


O 


Clean  both  sides  of  each  oven  lid  sight  glasses  with  glass 
cleaner. 


Q.C.  check  centering  of  core  at  three  (3)  equally  spaced 
angular  locations  and  record. 


0C 


120 


240 


Immediately  prior  to  oven  lid  installation,  Area  Foreman 
make  inspection  of  the  lined  cartridge  for  visible  signs  of 
contamination.  Area  Foreman  or  Working  Leader  to  record 
oven  being  used,  time  and  date  when  the  lined  cartridge 
was  installed  in  the  oven.  Notify  Project  Engineer  if 
contamination  exists. 


O 


OVEN  NO.- 
TIME 


DATE 


G-160 


:-‘Vv 


(PP0672) 


5.6.12 


5.6.13 


5.6.14 


5.7 

5.7.1 

5.7.2 

5.7.3 


Install  oven  lid,  checking  position  of  guide  lugs.  Allow 
slings  to  go  slack.' 


Disconnect  hoist  from  oven  lid  and  position  hoist  away 
from  oven. 


Connect  ovenlamp  system  and  turn  oven  lamps  ON. 


PREHEAT  AND  LINER  CURE  (STATION  0980) 
CLOSE  vent  valves. 


Turn  air  circulation  fan  ON. 


Install  oven  recorder  charts  and  mark  significant  start  and 
stop  times  as  they  occur.  Record  cartridge  serial  numbers 
and  data  on  recorder  chart.  Change  charts  daily.  Add 
appropriate  completed  oven  charts  to  this  IQOP. 


OPER 

O 

O 

o 

o 

o 

o 


5.7.4 


5.7.5 


For  preheat  set  temperature  controller  to  140°F.  Set 
temperature  control  on  In-Line  fester  to  200°F. 


Hold  in  oven  at  130°F  - 150°F  for  no  more  than  24  hours 
prior  to  casting  propellant.  Preheat  to  start  at  time 
oven  reaches  140°  + 10°F.  Record  the  following: 


m 

TIME:  DATE: 


OUT 

TIME:  DATE: 


OVEN  TEMP: 


°F 


°F 


5.7.6 


Assure  no  foreign  objects  on  liner  or  restrictor.  Notify 
Project  Engineer  of  any  objects. 


NOTE 


Casting  must  start  within  24 
hours  of  completion  cure. 
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5.7.7 


5.7.8 


5.7.9 


5.7.10 


5.7.11 


5.7.12 


5.8 


5.8.1 


Turn  oven  fan  OFF,  prior  to  start  of  vacuum. 


Close  oven  valve. 


OPEN  oven  vacuum  valve. 


Turn  vacuum  pump  ON. 


Pull  vacuum  in  oven  to  a minimum  of  75  ran  Hg  (or  less)  and 
record  . 


Project  Engineer  examine  lined  cartridge  while  under  vacuum 
to  determine  if  unbonds  exist  as  demonstrated  by  bubbles 
under  the  sidewall  insulation.  If  bubbles  exist,  DOCUMENT 
the  event. 


CASTING  OPERATION  (STATION  0980) 

NOTE  ~] 

Absolute  pressure  shall  be  at  or 
below  75  mm  Hg,  for  casting.  Com- 
pletion of  casting  the  final  batch 
may  be  cast  at  ambient  pressure. 


NOTE 


Notify  Area  Foreman  and  Process 
Engineer  of  any  unusually  long 
casting  times  (over  40  minutes). 


Prepare  mix  bowl  and  propellant  samples  per  IQOP  and  P.O.P. 

6.8.1. 
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5,8.2  Remove  the  6"  diameter  metal  cap  from  oven  valve  and  instal 

black  rubber  hose  assembly  consisting  of  2 each  6"  Laddish 
ferrule  and  of  rubber  hose  clamped  to  ferrule. 


5.8.3  Install  the  6"  diameter  metal  cap  on  open  end  of  black 
rubber  hose  assembly. 


5.8.4  Position  mix  bowl  adjacent  to  oven  to  allow  connection  of 
casting  line. 


NOTE 


Install  grounding  strap. 


5.8.5  Remove  6"  diameter  metal  cap  from  black  rubber  hose 

assembly  and  mix  bowl  discharge  tube.  Connect  casting  line 
to  mix  bowl. 


5.8.6  Receive  Q.C.  Lab  acceptance  of  each  propellant  batch  from 

Area  Foreman  prior  to  casting.  After  Q.C.  Batch  Acceptance 
is  received,  begin  casting.  Record  propellant  batch  data 
below. 


WARNING 


Do  not  exceed  15  psi  on  400 
gallon  mix  bowl. 


Batch 

No. 

Q.C. 

Time 

Ac  cep 
Date 

tancc 

Badee 

Start 

Cast 

Finish 

Cast 

Vacuum 
MM  of  He 

Pot 

Pressure 

■ 

O 

O 

o 

m 

n 

1 
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5.8.7 


5.8.8 


5.8.9 


5.8.10 


5.8.11 

5.8.12 


5.8.13 


5.8.14 


5.8.14.1 


Connect  station  air  line  to  mix  bowl  pressure  lid  and 
slowly  pressurize  mix  bowl  to  approximately  15  psig.  Do 
not  exceed  allowable  pressure  of  15  psig. 


Connect  station  air  line  to  mix  bowl  discharge  valve  air 
motor  open  line  fitting. 


Disengage  lock  on  discharge  valve  located  under  bowl. 


OPEN  oven  valve. 


OPEN  mix  bowl  discharge  valve. 


Remove  station  air  line  from  the  open  line  fitting  and  re- 
connect to  the  mix  bowl  discharge  valve  air  motor  close 
line  fitting. 


NOTE 


Do  not  turn  on  air  at  this  time. 


Observe  propellant  flow  and  cast  until  mix  bowl  is  empty  or 
until  propellant  reaches  the  bottom  of  the  casting  level 
indicator. 


NOTE 


Rubber  hose  will  collapse  when 
bowl  is  empty. 


CLOSE  mix  bowl  discharge  valve.  Remove  air  line. 


Lock  mix  bowl  discharge  valve. 


OPER 

O.A. 

O 
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5.8.15 

5.8.16 

5.8.17 

5.8.18 

5.8.18.1 

5.8.19 

5.8.20 

5.8.21 
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CLOSE  oven  valve. 


On  final  batch  complete  Step  No.  5.9.3  before  disconnecting 
propellant  pot. 


Disconnect  air  line  from  mix  bowl  pressure  lid  and  open  vent] 
valve. 


Disconnect  casting  line  from  mix  bowl  discharge  tube. 


Disconnect  grounding  strap. 


Install  6"  diameter  metal  cap  on  casting  line. 


Install  6"  diameter  metal  cap  on  mix  bowl  discharge  tube 
and  send  mix  bowl  to  Station  0650  and  recycle  per  P.O.P. 
2.91.5. 


Repeat  Steps  5.8.1  through  5.8.20  until  cartridge  unit  is 
case  to  bottom  of  casting  height  indicator. 


NOTE 


Retain  last  mix  bowl  at  oven  for 
possible  propellant  top-off 
requirement. 


OPER 


O 
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5.9 

5.9.1 


5.9.2 


5.9.3 


5.9.4 


POST-CASTING  OPERATIONS  (STATION  0980) 

Close  vacuum  valve.  Turn  vacuum  pump  OFF.  OPEN  oven  vent 
valve. 


NOTE 


Hand  operated  vent  valve  at  oven 
may  be  used  to  vent  oven. 


CAUTION 


Prior  to  removing  oven  lid,  vacuum 
must  be  released  and  oven  light  cord 
must  be  disconnected. 


NOTE 


When  removing  oven  lid  durin  rain, 
protect  cartridge  by  raising  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to  be 
placed  over  the  component.  After 
the  grain  is  protected,  remove  the 
lid  and  move  the  shelter  over  the 
oven.  Conduct  all  finishing  opera- 
tions under  the  protection  of  the 
shelter. 


Remove  oven  lid.  Position  oven  lid  on  wooden  blocks 
adjacent  to  oven  in  designated  area. 


Ensure  that  propellant  is  cast  to  + inches 

below  the  top  of  the  cartridge  rounding  ring.  If  more  pro- 
pellant is  required  add,  using  side  casting  system.  Do  not 
use  propellant  that  has  been  scraped  from  the  sides  of  the 
pot  or  the  casting  lines.  Disconnect  mix  bowl. 

NOTE  [ 

Remove  excess  propellant  using 
non-metallic  tools. 


OPEN  valve. 


1 OPER 

O.A. 

o o 
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5.9.5 


5. 9. 5.1 


5.9.6 


5.10 


5.10.1 


5.10.2 


Remove  casting  tube  assembly,  oven  valve,  open  extension 
tube,  casting  height  indicator,  core  cover,  360°  casting 
spider,  and  masking  on  core  centering  cables. 


Install  10"  diameter  metal  cap  on  oven  casting  line  port. 


CAUTION 


i.)  avoid  trapping  air  when  troweling 
propellant,  jiggle  the  trowel  as  it 
moves  over  the  propellant  surface. 

Do  not  drag  the  trowel  to  cause  folding 
of  the  propellant. 


Trowel  propellant  surface  smooth  and  level  to  + 

" below  the  top  surface  of  the  cartridge  rounding 

ring.  Provide  360°  propellant  fillet  V*  high  min.  at 
sidewall  interface. 


CURING  IN  OVEN  (STATION  0980) 

I NOTE 


For  those  operation  steps  not 
complied  with  (duev  to  different 
types  of  cure)  N/A  operation 
step  circle. 


Install  oven  lid,  checkirg  position  of  guide  lugs. 


Start  up  oven  per  Station  P.O.P.  2.71.1. 


OPER 

O.A. 

o o 
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5.10.3  Cure  propellant  a total  of  240  + 12  hours  ct  140°F  + 10°F. 

(Cure  time  starts  when  oven  temperature  reaches  a minimum 
of  130°F.) 

OVEN  USED:  


TIME  IN: 


TEMP: 


TIME  OUT: 


5.11  CARTRIDGE  REMOVAL  FROM  OVEN  (STATION  0980) 

5.11.1  Using  crane,  remove  oven  lid  as  required. 

CAUTION 

When  removing  oven  lid  during  rain, 
protect  cartridge  by  rais  ing  lid 
sufficiently  to  allow  a sheet  of 
plastic  tarp  (clean  and  dry)  to 
be  placed  over  component.  After 
the  grain  is  protected,  remove  the 
lid  and  move  the  oven  shelter  over 
the  oven  for  protection.  Conduct 
all  finishing  operations  under  the 
protection  of  the  shelter. 


5.11.2  Check  lifting  eye  for  propellant.  Clean  if  required. 


5.11.3  Center  crane  hook  over  cartridge.  Place  lifting  eye  over 
crane  hook.  Lift  and  remove  cartridge  from  oven. 


5.12  CURING  IN  CURE  CONTAINER  (STATION  0980) 

5.12.1  Transfer  segment  to  cure  container  immediately  after  cast- 
ing and  troweling  propellant  if  cartridge  is  to  be  containe 
cured. 


5.12.2  Connect  cure  container  thermocouple  and  verify  proper  opera 
tion  of  thermocouple  and  temperature  recording  equipment. 
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5.15.17 


5.15.18 


5.15.19 


5.15.20 


5.15.21 


5.15.22 


5.15.23 


6.0 

6.1 

6.2 


Remove  tie  downs  from  baseplate. 


Install  shipping  base  on  a 26,000  pound  min.  capacity 
trailer. 


Lift  and  place  cartridge  on  shipping  base  trailer.  Dis- 
connect crane  from  lift  fixture.  Secure  cartridge  to 
trailer.  Move  trailer  to  pad  0451. 


Attach  crane  to  lift  fixture  and  remove  cartridge  from 
shipping  base. 


Remove  shipping  base  from  trailer  and  place  on  storage  pad. 
Place  cartridge  on  shipping  base.  Release  lift  fixture  and 
from  cartridge  and  remove  with  crane.  Move  lift  fixture 
to  a designated  area  and  remove  from  crane. 


Drape  Electrically  Conductive  Plastic  film  over  the  top  of 
the  cartridge  and  down  the  sides  approximately  12  inches 
and  secure  with  pressure  sensitive  tape. 


Install  the  wooden  shipping  cover  and  hold  in  storage  at 
Station  0451, 


SECURING 

Perform  Station  Shutdown  (as  required). 


Area  Foreman,  Q.C.  and  Process  Engineer  review  entire  pro- 
cedure. Verify  oil  operations  have  been  con^leted,  proper 
and  complete  entries  have  been  made,  all  items  on  associate^ 
paperwork  have  completed  action_of  disposition  and  accep- 
tance. 


Q.C.  INSPECTION:, 


O 


DATE: 


AREA  FOREMAN: 


O 


0PER 


D 

O 

O 

I 

o 

o 

0! 

o 


Q.A. 


DATE: 


PROCESS  ENGINEER: 


O 


DATE: 
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5.12.3 


Install  cartridge  in  cure  and  shipping  container  base. 
Disconnect  and  remove  crane.  Level  cartridge  with  6 foot 
carpenter  level.  Retrowel  propellant  surface  to  a smooth, 
level  finish  as  required.  Using  7000-923  lift  fixture  and 
crane  install  container  side  on  base  with  an  outlet  180° 
from  air  inlet  on  base.  Remove  lift  fixture. 


OPER 


Q.A. 


O 


5.12.4 


5.12.5 


5.12.6 


Hook-up  and  operate  H-42  heater  per  P.O.P.  6.14.1. 


Cure  a total  of  240  + 12  hours  at  140°F  + 10°F.  Cure  s 
starts  when  container  tenperature  reaches  130°F. 

CONTAINER  LOCATION:  

TIME  START:  TEMP:  °F 


TIME  00MPLETED: 


TEMP: 


Remove  cure  container  sides  with  7000-923  lift  fixture  and 
crane  and  place  approximately  one-half  way  between  ovens 
0981  and  0982. 


5.12.7  Q.C,  review  records  and  assure  tViat  propellant  was  cured 
240  + 12  hours  at  140°F  + 10°F. 


5.13  COOL  DOWN  (STATION  0980) 

5.13.1  Cool  down  starts  when  temperature  controller  is  changed  to 
a 75  F setting  or  cartridge  is  removed  from  oven  or  Cure 
Container. 


5.13.2  Total  cartridge  cool  down  cycle  is  8 hours  minimu. 

TIME  START:  TEMP:  °F 

TIME  COMPLETE:  TEMP:  °F 
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5.14 

5.14.1 


5.14.2 


5.14.3 


5.14.4 


5.14.5 


WEIGHING  OPERATIONS  (STATION  0211) 

Using  a crane  lift  the  loaded  Cartridge  to  a sufficient 
height  so  that  a low  boy  trailer  may  be  positioned  under 
the  Loaded  Cartridge.  Lower  the  cartridge  onto  the  trailer 
and  secure.  Remove  crane. 


CAUTION 


Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  Station  0211  between 
1630  - 0700  hours  on  normal  working  days.  Non-working 
days,  transportation  may  be  accomplished  at  Area  Foreman's 
request. 


Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
suffi.  cient  height  so  that  the  low  boy  trailer  may  be 
removed.  Move  and  position  the  cartridge  over  the  floor 
scale  and  lower.  Remove  crane. 


Place  in  center  of  scale  and  disconnect  cartridge  from 
crane.  Weigh  loaded  cartridge  rounding  ring,  casting  base 
and  core  assembly  attached.  Q.C.  observe  weighing  and  vei 
verify  configuration  Is  same  as  in  Operation  5.3.12. 

Concur  on  weight.  Area  Foreman  or  Working  Leader  and  Q.C. 
complete  CWR  and  verify  the  following: 

Record  Weight  Below: 

CWR  No. Propellant  Weight  LBS 


Using  crane  lift  the  loaded  cartridge  and  move  to  a loca- 
tion where  the  trailer  may  be  positioned. 


1 OPER 

Q.A. 

o o o o o 
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5.14.6 


5.14.7 


OPER  I Q.A. 


Lift  the  loaded  cartridge  to  a sufficient  height  so  that  a 
low  boy  trailer  may  be  positioned  under  the  loaded  cartridgi 
Lower  the  cartridge  onto  the  trailer  and  secure.  Remove 


O 


crane. 


| CAUTION  | 

Lift  to  be  straight  and  vertical 
so  as  to  minimize  side  load  forces 
on  the  lift  pin  bolts. 


Transport  the  loaded  cartridge  to  stripping  pad  at  Station 
0453. 


5.14.8  Using  a crane  lift  the  loaded  cartridge  straight  up  to  a 
sufficient  height  so  that  the  low  boy  trailer  may  be 
removed.  Lower  the  cartridge.  Remove  crane. 


O 

O 


5.14.9  Using  eye  bolts  and  3/4"  tumbuckles  connect  and  secure  the 
baseplate  to  the  inground  tie  down  fixture. 


STRIPPING , TRIMMING  AND  INSPECTION  (STATION  0453) 


WARNING 


A maximum  of  5 personnel  allowed 
during  core  removal,  stripping  and 
trimming  operations.  Only  1 unit 
at  one  time  on  strip  pad  0453. 


5.15.1  Back  off  the  three  (3)  each  core  hold  down  nuts  (C12239- 
56). 


O 


5,15.2  Raise  the  core  hold  down  rods  approximately  4.0"  by  turning 
counter  clockwise  and  hold  in  place  with  the  core  hold  down 
nuts. 


D 
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5.15.3 

5.15.4 

5.15.5 

5.15.6 

5.15.7 


5.15.8 


Remove  the  pins  from  the  core  hold  down  rods  and  tape  to 
rods. 


WARNING 


A maximum  of  5 personnel  allowed 
during  core  loosening  operations. 


Remove  propellant  from  the  threaded  ends  of  the  three  each 
core  stabilizer  cables  before  removing  nuts.  Remove  all 
tape  and  propellant  splatter. 


Remove  three  each  core  stabilizer  cables. 


Using  the  overhead  crane  with  the  crane  scale,  three 
legged  handling  sling  with  a 9,000  pound  capacity  remove 
the  core. 


u 


CAUTION 


Do  not  exceed  9,000  pounds  with 
leveling  sling  attached.  If  core 
does  not  come  loose  at  9,000  pounds 
notify  Process  Engineer. 


Secure  core  on  shipping  pallet.  Remove  crand  and  handling 
sling. 


CAUTION 


Extreme  care  must  be  exercised  to 
prevent  damage  to  teflon  coating. 


jgnJ 


Rounding  ring,  baseplate  and  core 
cleaning  and  storage  may  be  completed 
at  anytime  prior  to  completion  of 
Step  6.1. 


Using  non-metallic  scrapers  and  1,1,1,  Trichloroethane, 
remove  all  propellant  from  core  and  wipe<  clean  with  cheese 
cloth  dampened  with  1,1,1,  Trichloroethane.  Return  core  to 
GPAO  or  Station  0211  for  storage. 


OPER 


O 


o 

o 

o 


o 


o 
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OPER 

<?.  A. 

5.15.8.1 

Remove  three  (3)  cables  securing  rounding  ring  to  baseplate, 

O 

5.15.9 

Using  overhead  crane  with  3-legged  sling,  lift  and  remove 
the  Top  Rounding  Ring  (C12239-15-01) , clean  Rounding  Ring, 
and  return  to  Station  0210  or  storage. 

O 

5.15.10 

Clean  off  propellant  splashings  on  case  insulation. 

o 

5.15.11 

Trim  flashings  from  bore  interface  until  level  with  aft 
propellant  surface. 

o 

5.15.12 

Examine  top  propellant  surface  for  raised  or  depressed 
areas.  Areas  1.0"  or  less  in  diameter  are  to  be  left 
undisturbed.  All  raised  or  depressed  areas  of  greater 
than  1.0"  in  diameter  are  to  be  explored,  trimmed,  and 
blended. 

0 

5.15.13 

Install  Lift  Fixture  (C09489)  on  crane).  Center  lift  fix- 
ture over  cartridge  and  lower  until  pins  will  engage  holes 
in  cartridge.  Lock  pins  in  place.  Lift  cartridge  until  it 
clears  center  post  of  baseplate.  Position  cartridge  over  4 
equally  spaced  18"  x 24"  plywood  blocks.  Lower  until  cart- 
ridge touches  blocks. 

0 

5.15.14 

Visually  inspect  for  bonding  separations  between  propellant 
and  liner,  and  for  cracks  and  voids  in  propellant  in  accor- 
dance with  Notes  and  of  Drawing  C12185. 

0 

5.15.15 

Q.Ga  verify  bonding  and  propellant  integrity  per  \ and 

/4\  of  Drawing  C12185. 

0 

5.15.16 

Measure  and  Record: 

0°  90° 

BORE  DLA  "D" 

0 

GRAIN  HEIGHT  "L" 


G-175 


APPENDIX  H 

PRODUCT  ACCEPTANCE  RECORDS  - ELSH 
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SPECIFICATION 
LINER,  UTL-0040 


1.  SCOPE 

1.1  Scope.  This  specification  covers  one  type  of  liner,  designated  as 
UTL-0C40,  for  use  in  solid  rocket  motors. 

2.  APPLICABLE  DOCUMENTS 

2.1  The  following  documents  form  a part  of  this  specification  to  the 
extent  specified  herein.  Unless  otherwise  indicated,  the  issue  in  effect  on 
date  of  invitation  for  bids  shall  apply. 

UNITED  TECHNOLOGY  CENTER  (UTC) 

Publication 


Quality  Control  Methods  and  Procedures 


(Application  for  copies  should  be  addressed  to  United  Technology  Center, 
Post  Office  Box  358,  Sunnyvale,  California  94088.  Attention?  Purchasing 
Department.) 


OTHER  MANUFACTURERS 

Manufacturer 


ARCO 

General  Mills 
3M 

Thermatic  Carbon 


Designation 


BDR-45M 
DDI-1410 
HX-868 
The r max 


See  UTC  Quality  Control 
Laboratory  Methods  and 
Procedures  number 
QC-J-703  for  description 
of  and  acceptance  criteria 
for  raw  materials. 


3.  REQUIREMENTS 

3.1  Formulation.  The  nominal  formulation  of  UTL-0040  liner  shall  be 
as  shown  in  table  I. 
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Table  I.  UTL-0040  Liner  Formulation 


Ingredient 

Typical  Percent 
by  Weight 

Weight  Percent 
Tolerance  Limits , °L 

BDR-45M 

41.85 

tl.5 

Dimeryl  diisocyanate 

12.15 

to.  5 

HX-868 

6.00 

+0. 5 

Thermax 

40.00 

±2.0 

3.2  Physical  properties.  A minimum  of  four  bond-in-tension  samples 

shall  be  prepared  with  insulation-liner-propellant  and  cartridge-liner- 
propellant  bond  systems  to  be  used  in  the  technology  motor.  When  tested, 

bond-in-tension  samples  shall  fail  in  the  propellant  at  a tensile  strength 

of  80  psi  or  greater. 

3.3  Peel  strength.  The  average  peel  strength  of  test  specimens  from 

a liner  peel  tray  shall  be  6.0  pounds  minimum  per  inch  of  width.  The  peel 

strength  of  each  test  specimen  shall  exceed  4.0  pounds  minimum  per  inch  of 
width.  The  liner  peel  strength  test  shall  be  conducted  under  the  following 
conditions: 

(a)  180  degrees  peel  at  12  inches  per  minute  cross  head  speed 

(b)  A temperature  of  77+5  degrees  Fahrenheit,  °F 

(c)  0.070to.015  inch-thick  cured  liner 

(d)  When  bonded  to  a propellant  which  is  specified  for  the 
applicable  technology  motor  program. 

3.4  Workmanship.  The  liner  shall  be  a homogeneous  blend  of  material 
containing  no  foreign  matter  which  would  render  the  liner  unsuitable  for  its 
intended  use. 

4.  QUALITY  ASSURANCE  PROVISIONS 

4.1  Classification  of  tests.  The  inspection  and  testing  of  the  liner 
shall  be  classified  as  acceptance  tests  (see  4.2). 

4.2  Acceptance  tests.  Acceptance  tests  shall  consist  of: 

(a)  Individual  tests  (see  4.2.1) 

(b)  Sampling  plan  and  tests  (see  4.2.2). 
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4.2.1  Individual  tests.  Individual  tests  shall  consist  of  the  tests 
specified  in  table  II. 


Table  II.  Individual  Tests 


Test 


Requirement  Test 

Paragraph  Paragraph 


Examination  of  formulation 


Table  I 4.3. 1.1 


Examination  of  workmanship  3.4 


4.3. 1.2 


4.2.2  Sampling  plan  and  tests. 

4.2.2. 1 Sampling  plan.  Homogeneous  samples  shall  be  selected  from 
each  batch  of  liner  and  propellant  in  quantities  of  sufficient  size  to 
enable  performance  of  the  required  tests  of  this  specification. 

4. 2. 2. 2 Batch.  Fur  the  purpose  of  this  specification,  a batch  shall 
consist  of  the  material  offered  for  acceptance  which  has  been  produced  by 
one  set  of  equipment  using  the  same  production  process. 

4. 2. 2. 3 Sampling  tests.  Sample  test  specimens  shall  be  subjected  to 
the  tests  specified  in  4.3.2. 

4.3  Test  methods. 

4.3.1  Examinations . 


4.3. 1.1  Examination  of  xormulntion.  Weight  or  manufacturing  records 
shall  be  examined  to  determine  conformance  to  the  formulation  requirements 
of  3.1.  The  formulation  shall  be  verified  by  chemical  analysis  performed 
in  accordance  with  Quality  Control  Laboratory  Methods  and  Procedures. 

4.3. 1.2  Examination  of  workmanship.  The  liner  shall  be  examined  to 
determine  conformance  to  the  requirements  of  3.4. 

4.3.2  Tests. 

4. 3. 2.1  Bond -in-tension  test.  Bond-in-tension  tests  shall  be  conducted 
in  accordance  with  procedure  N-616  of  the  UTC  Quality  Control  Laboratory 
Methods  and  Procedures, 

4. 3. 2. 2 Peel  strength  test.  The  liner  peel  strength  shall  be  deter- 
mined in  accordance  with  procedure  QC-N-605  of  the  UTC  Quality  Control  Labo- 
ratory Methods  and  Procedures. 
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4.4  Rejection  criteria.  A batch  or  part  of  a batch  may  be  rejected  if 
the  liner  does  not  meet  the  requirements  of  this  specification. 

4.5  Acceptance  criteria.  Liner  acceptance  shall  be  demonstrated  by 
conformance  to  the  requirements  of  3.1,  3.2,  3.3,  and  3.4. 

5.  PREPARATION  FOR  DELIVERY 

This  section  is  not  applicable  to  this  specification. 

6.  NOTES 

Not  applicable. 
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APPENDIX  K 

X-RAY  TEST  PROCEDURE 
EXTENDED  LENGTH  SUPER  HIPPO 
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WPNSTA/CO  WQEC  PH-214 

Nondestructive  Test  Procedure  for  UTC  ELSH  Propellant  Loaded  Cartridge 


Ref:  (a)  United  Technologies  Corporation  - Chemical  Systems  Division 
Purchase  Order  No.  231618  of  29  Apr  76 


1.  This  manual,  provides  the  procedures  for  the  radiographic  inspec- 
tion of  the  UTC  ELSH  propellant  loaded  cartridge.  It  is  designed  for 
us^  by  the  Weapons  Quality  Engineering  Center  and  other  activities 
to  provide  the  inspections  described  in  reference  (a). 


2.  The  objective  of  this  procedure  is  to  detect  and  identify  critical 
defects  or  other  anomalies  of  ELSH  cartridges..  Comments,  suggestions 
or  recommendations  regarding  the  test  equipment,  conditions  or  proceoures 
which  will  benefit  the  inspection  are  encouraged. 


PHILIP  A.  FERMAN 


Director,  Weapons  Quality 
Engineering  Center 
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LIST  OF  EFFECTIVE  PAGES 

Reproduction  for  non-military  use  of  the  information  or  illustrations  con- 
tained in  this  publication  is  not  permitted  without  specific  approval  of 
the  issuing  activity. 
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Officer,  Naval  Weapons  Station  (Code  311),  Concord,  CA  9^520 
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CERTIFICATION  PAGE 

WPNSTA/CO  Procedure  Manual  No..2lA  provides  the  necessary 

radiographic  tests  of  UTC  ELSH  Propellant  Loaded  Cartridge  Rocket  Motors. 
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SAFETY  SUMMARY 


The  following  WARNINGS  and  CAUTIONS  are  repeated  from  the  text  to 
emphasize  safety  precautions  for  personnel  using  Nondestructive  7est  Procedure. 


WARNING 


X-RAY  RADIATION  IS  HAZARDOUS,  PERSONNEL  MUST  BE 
FAMILIAR  WITH  SAFETY  AND  OPERATING  PROCEDURES 
FOR  RADIATION  TESTING  FUNCTIONS.  (Page  4-1) 

***** 

‘PERSONNEL  WORKING  AROUND  EXPOSED  PROPELLANT  SHALL 
WEAR  COTTON  UNDERWEAR,  COTTON  SOCKS,  FLAME-PROOF 
COVERALLS,  SAFETY  SHOES  AND  PERSONAL  GROUNDING 
STRAPS  (LEGSTATS).  (Page  4-1} 

***** 

KEEP  THE  ROCKET  MOTOR  GROUNDED  TO  THE  FACILITY 
GROUND  DURING  HANDLING  AND  EXAMINATION.-  TAKE 
CABLES  WITH  ADAPTER  CLIP  AND  ATTACH  ONE  END  TO 
THE  GROUNDING  BAR  AND  THE  OTHER  END  TO  THE 
TURNTABLE.  (Page  4-1) 

***** 

ELSH  CARTRIDGES  CONTAIN  33,000  POUNDS  OF  ROCKET 
PROPELLANT  AND  ARE  QUANTITY  DISTANCE  CLASS  I 
DIVISION  3 MATERIAL.  HANDLE  IN  ACCORDANCE  WITH  | 
■NAVSEA  OP-5,  VOLUME  1,  FOURTH  REVISION.  (Pg  4-1)  j 


CAUTION 


OPERATORS  MUST  HAVE  IN  THEIR  POSSFSSION  A VALID  j 
FORKLIFT  AND  CRANE  OPERATORS  PERMIT  WHILE  USING  j 
A FORKLIFT  OR  OPERATING  AN  OVERHEAD  CRANE. 

(Page  4-1) 


WARN  I NG 


THE  RADIOGRAPHIC  AREA  IS  DESIGNATED  AS  A FOOT 
HAZARDOUS  AREA.  FOOT  PROTECTIVE  EQUIPMENT 
MUST  BE  WORN.  (Page  4-2) 

***** 

PERSONNEL  ENGAGED  IN  WORKING  WITH  ORDNANCE  ITEMS 
SHALL  8E  LIMITED  TO  THE  MINIMUM  NUMBER  REQUIRED 
TO  PERFORM  THE  OPERATION  PROPERLY.  (Page  4-2) 
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WEAPONS  QUALITY  ENGINEERING  CENTER 
HAZARD  CONTROL  BRIEFING 

1.  The  Extended  Length  Super  Hippo  (ELSH)  solid  propellant  rocket  motor 
is  made  of  a fiberglass  case  containing  33.000  pounds  of  solid  propellant. 

It  is  open  on  both  ends  with  exposed  propellant  on  the  ends  and  in  the 
internal  bore.  It  is  83-1/2  inches  in  diameter  and  87-1/2  inches  long. 

2.  Care  must  be  taken  not  to  drop,  shock  or  rough  handle  the  motors.  The 
hazard  of  this  motor  is  that  of  fire.  Confined  propellant  can  burn  and 
sometimes  will  explode.  This  solid  propellant  is  characterized  by  the  fact 
that  it  contains  its  own  oxidizer  and  does  not  need  external  oxygen  to  burn. 
Because  of  this  fact  it  is  not  possible  to  extinguish  a burning  of  the  pro- 
pellant by  eliminating  the  oxygen  supply.  It  is  necessary  to  cool  the  burn- 
ing propellant  with  the  use  of  water  or  other  cooling  devices. 

3.  If  a fire  or  explosion  occurs  during  working  hours,  call  the  fire  depart- 
ment; Pittsburg  X-ray  Laboratory  call  Pittsburg  Fire  Department  A32-3515, 
then  the  WPNSTA  Fire  Department  A53-2100  and  ask  for  extension  333 - 

A.  This  Hazard  Control  Briefing  is  used  with  PM-2IL. 
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SECTION  I 
INTRODUCTION 

1-1  The  purpose  of  this  document  Is  to  provide  procedures  for  the  radio- 
graphic  inspections  of  United  Technologies  Corporation  Chemical  Systems 
Division  (UTCSD)  Extended  Length  Super  Hippo  (ELSH)  propellant  loaded  cart- 
ridges. It  provides  for  the  100%  radiographic  Inspection  of  the  bore  and 
tangents. 

1-2  This  document  includes  descriptions  of  the  set-up  arrangement  and 
radiographic  technique,  the  equipment  and  materials  required  to  perform  the 
work  and  the  guidelines  for  film  interpretat ion  and  safety  precautions. 
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SECTION  2 

TECHNICAL  REFERENCES 

2-1  25  MEV  Betatron  Instruction  Manual 

2-2  MIL-STD-453  Inspection,  Radiographic 

2-3  WPNSTA/CO  Dwg.  2966,  6 Jun  1976 

2-b  WPNSTA/CO  Instruction  5100.5  WQEC  Safety  Manual 

2-5  UTCSD  Dwg.  #02187  (Film  Holder  and  Positioner)  Letter  Reference 

2-6  WPNSTA/CO  Itr  33 : HH : f r 3960  of  16  Aug  1976 

2-7  WPNSTA/CO  ltr  332:JR:de  3960  of  30  Jun  1976 

2-8  WPNSTA/CO  ltr  332 : BJB :da  3960  of  25  Mar  1976 

2-9  UTCSD  ltr  Dl N-O^O-76-P  of  23  Apr  1976 

2-10  UTCSD  ltr  DN~3 1 7 of  9 Sep  1975 

2-11  WPNSTA/CO  ltr  023:SlF:ep  3360  of  27  Mav  1976 

2-12  UTCSD  ltr  DN-332*  of  6 Jan  1976 


3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3-1! 

3-52 
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SECTION  3 

EQUIPMENT  AND  MATERIAL 
25  million  volt  Betatron 

UTCSD  film  holder  and  positioner  fixture;  Dwg  #012187 
Lead  letters  and  numbers 

Kodak  type  ..AA„  or  „T„  industria,  type  x_ray  f.|e_  |V,  x |?m 

Lead  intensifying  screens,  .030"  thick 
Fi 1m  cassettes  1 V X 17" 

Penetrameters  - bore  and  tangent 

Automatic'  film  processor,  Kodak  Model  "B"  or  equivalent 
Pen,  marking 

Pi  1m  badges  and  holders 

Cartridge  stand  and  turntable 

Densitometer  - Macbeth  Model  TO- 504  or  equivalent 
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SECTION  4 

RADIOGRAPHIC  PROCEDURE 


WARNING 


X-RAY  RADIATION  IS  HAZARDOUS,  PERSONNEL  MUST  BE 
FAMILIAR  WITH  SAFETY  AND  OPERATING  PROCEDURES 
FOR  RADIATION  TESTING  FUNCTIONS. 


4-1  UTCSD  ELSH  Cartridge  will  be  received  at  the  Pittsburg  X-ray  facility 
in  the  Vertical  Position  as  specified  in  WPNSTA/CO  ltr  322:BJB:da  3960  of 
25  Mar  1976. 

I WARNING  | 


PERSONNEL  WORKING  AROUND  EXPOSED  PROPELLANT  SHALL 
WEAR  COTTON  UNDERWEAR,  COTTON  SOCKS,  FLAME-PROOF  | 
COVERALLS,  SAFETY  SHOES  AND  PERSONNAL  GROUNDING 
STRAPS  (LEGSTATS).  I 


4-2  Place  the  cartridge  on  the  vertical  turntable  for  X-ray  using  UTCSD 
supplied  lifting  device  and  the  25  ton  weight  handling  crane.  The  Betatron 
will  be  placed  in  the  horizontal  plane. 


WARNING 


KEEP  THE  ROCKET  MOTOR  GROUNDED  TO  THE  FACILITY 
GROUND  DURING  HANDLING  AND  EXAMINATION.  TAKE 
CABLES  WITH  ADAPTER  CLIP  AND  ATTACH  ONE  END  TO 
THE  GROUNDING  BAR  AND  THE  OTHER  END  TO  THE 
TURNTABLE. 


CAUTION 


OPERATORS  MUST  HAVE  IN  THEIR  POSSESSION  A VALID 
FORKLIFT  AND  CRANE  OPERATORS  PERMIT  WHILE  USING 
A FORKLIFT  OR  OPERATING  AN  OVERHEAD  CRANE. 


WARNING 


ELSH  CARTRIDGES  CONTAIN  33,000  POUNDS  OF  ROCKET  | 

PROPELLANT  AND  ARE  QUANTITY  DISTANCE  CLASS  I j 

DIVISION  3 MATERIAL.  HANDLE  IN  ACCORDANCE  WITH 
NAVSEA  OP-5.  VOLUME  1,  FOURTH  REVISION. I 

4-3  The  film  holder  and  positioner  furnished  by  UTCSD  (Dwg.  ^C12l87)  will 

be  placed  in  position  inside  the  bore  for  the  radiographic  inspection  of 

the  propel lant  gra in. 
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THE  RADIOGRAPHIC  AREA  IS  DESIGNATED  AS  A FOOT 
HAZARDOUS  AREA.  FOOT  PROTECTIVE  EQUIPMENT 
MUST  BE  WORN. 


4-4  Place  two  14"  X 17"  cardboard  cassettes  loaded  with  the  proper  film 
(see  Table  l)  inside  holder,  place  identification  lead  letters  and  numbers 
on  lucite  lid  of  holder  and  prepare  to  take  bore  radiographs  rotatino  the 
cartridge  every  15°  (see  Figures  1 and  3)  • 


WARNING 


PERSONNEL  ENGAGED  IN  WORKING  WITH  ORDNANCE  ITEMS 
SHALL  8E  LIMITED  TO  THE  MINIMUM  NUMBER  REQUIRED 
TO  PERFORM  THE  OPERATION  PROPERLY. 


4-5  Upon  completion  of  the  bore  radiographs,  remove  the  film  holder  from 
the  bore  area  and  place  holder  on  the  outside  of  the  tangents  (see  Table  2). 
Place  proper  film,  penetrameter  (see  Figure  5),  and  identification  on  car- 
tridge. Proceed  to  radiograph  tangents  as  shown  in  Figures  2 and  3.  rotating 
the  cartridge  every  30°. 

4-6  All  radiographs  will  be  processed  in  the  Kodak  X-omat  Model  "5" 
•idustrial  Processor. 

Table  1.  ELSH  Cartridge 

Dwg.  No.  Cl  1479-01-01  Radiographic  Technique  - Bore  Section 
Bore  Exposures  - Every  15° 


U 

i 

f| 


PCN£TMmCU« 


rtN  HOCK 


niM  size 

new  itp£ 


SCfltCN  fb  BACK 


SC*UN  fb  r PONT 


SC  NS  * T I V I T Y 


'Note:  Lucite  Slit  0.030  Inch  Wide  X 1 Inch  Long  X 0.75  Inch  Thick 
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25  M£V 
Source 


Figure  I 

United  Technologies  Corporation  Chemical  Systems  Division 
ELSH  Propellant  Loaded  Cartridge  011479-01-0! 

Bore  Exposures  A thru  H 0°  thru  345°  Every  15° 

14  x 17 
Fi  1m 

12  feet 
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Figure  2 
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DESIGN  FOR  PENETRAMETER  THICKNESS  OF  .180"  ANO  OVER 
NOTE:  MADE  IN  .020"  INCREMENTS 


NOTE:  TOLERANCES  ON  PENETRAMETER  THICKNESS  AND  HOLE 
DIAMETER  SHALL  BE  PLUS  OR  MINUS  10  PER  CENT  OR 
1/2  OF  THE  THICKNESS  INCREMENT  BETWEEN  PENETRAM- 
ETER SIZES,  WHICHEVER  IS  SMALLER 

PENETRAMETER  MATERIAL  NOTE:  LUC ITE 


FIGURE  5 

LUCI7E  PENETRAMETER 
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SECTION  5 

FILM  INTERPRETATION 


5"1  Radiographs  will  be  checked  For  proper  density  (1.5  H&D  minimum  to  3-5 
HSD  maximum)  using  a Macbeth  Model  TD-504  densitometer  or  equivalent. 

5*2  The  acceptance  criteria  for  the  ELSH  cartridge  will  be  furnished  by 
UTCSO. 

5"3  Conditions  found  in  the  radiographs  will  be  interpreted  and  reported 
as  the  basis  of  the  X-ray  requirements  using  Figures  4,  6 and  J.  Results 
will  be  entered  on  the  Film  Interpreter  Report  Sheets  for  bore  and  tangents. 
The  film  will  be  packaged  and  sent  to  the  designated  agency  as  required. 
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DISPOSITION 
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6-1  Upon  completion  of  X-ray,  the  ELSH  cartridge  will  be  returned  to  UTCSO. 

Reports  will  be  prepared  as  required  by  the  order  under  which  the  work  was 
performed. 
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